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Fact oi5 affecting growth 

1 . Prenatal factors 

o F amilia!; (g e at t ic ) ; c hi 1 dre n inherit their height pattern from their parents; 
o Racial; acme races aie shorter than others e.g. Chinese 
o Constitutional 

2. Factors operating during pregnancy (III Utero Exposures) 
o Maternal diseases e.g. diabetes mellitus., hypertension 

o Maternal exposures: Teratogens, infections e.g. TORCH, irradiations . . . 
o Maternal nutritional state. 

3. After birth 

a. Age: Growth rate is more diwing infancy and adolescence. 

b. Sex: 

- Growth late is nearly equal in males & females from birth till 1 1 years 

- Girls grow faster between 11-14 years (due to earlier puberty) 

- Boys grow faster than girls beyond 14 years (due to later puberty') 

c. Nutritional status — * Chronic tinder nutrition & malnutrition retard growth 

d. Psychological and socioeconomic status 

e. Health status — > chronic diseases retard growth 


4. Hormonal role : growth is controlled by hormones depending on the stage 


lu It nil re riiie 

Infancy & childhood 

Adolescence 

I Choriomc gonadotropmes 

2. Placental lactogen 

3. Insulin 

4. Thyroxin [skeletal growth) 

1. Thyroxin 

2. Growth hormone 

Sex hormones 
(Estrogen <fc androgen) 
are responsible for 
growth spurt during 
puberty' 


S-o 

o Newborn of diabetic mother whose mother has hyperglycemia during 
pregnancy commonly have h ype rnisu 1 merni a and eventual macrosomia at 
birth 

o Newborn with congenital hypothyroidism usually has delayed bone age 
screened for by plain radiograph on his knee that show's absent tibia! and 
femoral epiphyseal centers that normally present at birth 
o Newborn with growth hormone deficiency usually has normal size at birth 
simply because growth hormone actions operate after birth onwards 
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Assessment of Growth 


I. Autliropometiic measures 

1 . h eight 

* At birth -> 3 - 3.5 kg 


* Durmg the 1 14 year: 

- l rt 4 mmrfto — > Weight T by % kg per month. 

So. weight at 4 months = 6 kg =? double birth weight 

- Nest 4 months — > Weight t by % kg per month 

- Last 4 months — > Weight T by % kg per month. 

So. weight at 1 year = 9 kg =:■ triple birth weight 

* Beyond the !"■' year — > Weight is calculated as: weight = age (in yea is) x 1 + 8 
Physiologic weight loss: 

* Initial weight loss usually occur during the first 3^1 days of life 

* The baby loses about 10% of his birth weight due to: 

- Scanty mill: flow 

- Poor suckling capacity 

- Passage of mec onium & urine 

* This weight loss is usually regained by the i CP day of life 


2, Len^rli'Heisht 
* At birth 

-> 

50 cm 

* At 6 mouths 

— > 

6S cm 

* At 1 year 


75 cm 

* At 2 years 

— > 

87.5 cm 

* After the 2 a,i year 


Height = age in years x ? + SO 

How to mea sure? 




o Under 2 years: Length is measured m supine position 
o Over 2 years : Height is measured in standing position 
3, OccijH^FroiijUyjiearidi^ 

C linical value 

- OFC reflects the rate of brain growth. 

- Maximum rate of brain growth & OFC is during the 1“ year 


* At birth 

-> 

35 cm. 

* At & month 


43 cm 

* At 1 year 

—> 

45 cm 

* At 12 tears 

— * 

55 cm 
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4. OFC & chest circumference fCO ratio 
Chest cncumfereiice is measured at level of xiphiod process in mid inspiration 


Age 

BMB^B U 9BHBB1 fl^^B 

OEC.'CC ratio 

* At birth 

>1 

* At 6 months 

Equal 1 

* at 1 year 

<1 

* At 5* * year 

<1 


Clinical value: Suspect mahnitririon lf OFC C.C ■ 1 beycaid 6 months 


Mid arm circumference (MAC} 

* In a baby 1- 4 years 

— * 

MAC is 14 cm 

* In border line malnutrition 

-> 

MAC is 12 -14 cm 

* In severe malnutrition 

-> 

MAC is 12.5 cm 



Clinical value 

c Early indicator of' malnutrition: and is not affected by edema 
c Often used for screening for malnutrition in lieu of weight for height 
o MUAG divided by OEC classifies malnutrition into; Mild < 0.31 . moderate 
0.2B and severe < 0.2 5 ( A'urrflu'ttri classification of malnutrition} 


d. Slriui^okMIi^loie^ 

Clinical value : Estimate total body fat: 

* Measured by skin fold calipers 

* Measured at left triceps or left subscapular regions 

* Normal values: - 10 mm at 1 vear 

J 

- 14 mm at 1- 4 years 

S. TheAmis|jaii^Hei£]it_r^^ 

* Span is shorter than height by 3 cm at 1-7 years. 

* Span equals height at 3-12 years. 



7. Proportions of upper segment A lower segment 

* Upper segment (US) is measured from crown to symphysis pubis. 

* Lower segment (LS) is measured from symphysis pubis to the floor. 

* Proportions of US.'LS: 

o At birth ->1.7 /I 

o At 3 years — > 1 .3 /I 

o After 7 years -> 1 ^1 

Clinical value : Help evaluation of short stature 
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II. Teething 


Firman; = Deciduous or Milky teeth 

Seconds iv (permanent) Teeth 

Tooth 

A se (month';) 

Tooth 

Age (years.) 

- Central incisor 

6-9 

- Central incisor 

7 

- Lateral incisor 

9 - 12 

- Lateral incisor 

8 

- T c molar 

12- IS 

-Canine 

10 

- Canine 

IS- 24 

-1 st premolar 

11 

- 2 nd molar 

24 

-2 nd premolar 

12 



- 1 !| molar 

6 



- 2 nd molar 

13 



- Wisdom tooth 

22 

* Count : 20 teeth 


* Count : 32 teeth 


* Teething starts at 6- 9 months and 

* Teething start at the 6* years and 

completed at 24 months . 

c ompleted at 22^ 

years 

* The lower jaw incisors precedes the 

* Eruption follow exfoliation immediate or 

upper jaw bv one month 

may lag 4-5 months 


Teething Einpiion Abnormalities 

1. Delayed teething: No eruption beyond 13 months of age. 

Causes : 

a. Idiopathic : the commonest cause 

b. Local: e.g. snperanmerary tooth, cysts, rigid gums 

c. Generalized: (DACR.O H2); Down syndrome, Achondroplasia, Congenital 

hypoth^Tmdism. Rickets. Osteogenesis imperfecta, 
Hypopituitarism H yp o p a r a t hyr 1 o di sm 

2. Premature teething is seen is: 


* Natal teeth (should be extracted to avoid aspiration). 

* Congenital syphilis 

* Ellis Van Creveld syndrome: 

- Dispioportionate dwarfism, (short stature with shoit limbs) 

- Post axial polydactyly 

- Ectodeimaj dysplasia(teet1i and nail) 

- Congenital heart disease (ASD) 

- Narrow chest 

3. Congenital missing or extra tooth 






P?.?a 5 


■ . i'jsfrAi .1 S lsv N> b:n 


m. Fontanels 

Posterior fen tan el 

■+■ Normally: Closed at birth or opened < 0.5 cm and closes within 2 months 
-¥ Abnormally: Opened > 1 cm or Not closed within 4 months 
Causes : 

- Prematurity 

- Increased infra cranial tension 

- Mongolism 

- Cretinism 

Anterior fontanel : Clinical value 

1. Assessment of growth 

- At birth — > 3 fingers (s; 3- 4 cm). 

- At 6 months — > 2 fingers. 

- At 12 months H* 1 finger. 

- At IS months — * closed. 

2. Size 

A- Large fontanel (delayed closure) in: (DACRO HI) 

- Down syndrome 

- Achondroplasia 

- C ongenital hypothyriodism 

- Rickets 



- Osteogenesis imperfecta 

- Hypopituitarism 


- Increased intra cranial tension 

B • Small fontanel (premature closure ; before 6 mouths) in: (2 C) 

- Craniosynostosis 

- Congenital hyperthyroidism 

Surface : Normally it is smooth & continuous with the skull bones 


A- Bulging : with * intra cranial tension e.g. 
- Entra cranial infections 


B- Depressed : in dehydration 



- Hydrocephalus 

- Entra cranial hemorrhage 





I ■ .'jgrsK d SMf r-> ben 



IV. Osseous Growth 

Normally; tliei e are 5 secondary ossifiic centers at birth in 
o Lower end of femur, 
o Upper end of tibia , 
o Calcaneus, talus & cuboid 
“X ray knee in newborn help ctisars intrauterine 
skeletal maturation ; it is a good screening 
tool for congenital hypothyroidism " 

Carpal bones start os siScation after birth as follow 
o The l rt caipal bone — > ossifies at about month of age. 
o Tlie 2 nd caipal bone — 'r ossifies by tlie end of the first year, 
c Later on. one caipal bone ossifies approximately each year tiil the 6“ year: 
the S* bone usually ossifies at the 1 2 _Jl year of age. 

Bone age 

* Bone age is a measure of the degree of skeletal maturity of a child 

* It is measured in years by the radiographic examination of ossification 
centers : most often using the Greulich-Pyle bone age scale 

- At > 6 month onwards — > by x-ray over the left wrist 

- In late childhood — ¥ by assessing fusion of epiphysis 


Causes of Delayed Bone Age 

Causes of Advanced Bone Age 

1- Hypothyroidism 

2- Hypopituitarism 

3- Delayed puberty. 

4- Curihing syndrome 

2- Chronic illness under nutrition 

1- Hyperthyricdism 

2- Hyper pituitarisna 

3- Androgen excess (e.g. congenital 
adrenal hyperplasia) 

4- Simple obesity. 


Example for bone age estimation by Greulicfi-Pyle bone age scale 



Arens? 'uema aae 1 year 




Avera za beae a zs 3 yean 




7 


! ..^rzxeA 5^jr h-'cbcn 


V. Growth Charts (Curvest 

Values 

1- Assess growth and normal growth variations among children 

2- Early predictor of malnutrition (flattening of weight curve) 

3- Monitor success of treatment of malnutrition 
Examples 

1. Percentile grout li curves 

Each chart is composed of 7 curves 

- 97th peicenrile — > Highest normal. 

- 90th percentile —> High nor mal 

- 75th percentile — > Above average. 

- 50th percentile — > Average. 

- 25th percentile — > Below average. 

- 10th percentile — > Low normal. 

- 3rd percentile — * Lowest normal. 

Normal child on percentile curves 

o Should lie between the 3rd & 97th percentile curves. So. values < 3rd or 
above 97th are abnormal. 

o On serial measurement deviation of the child from Ins own percentile 
curve is abnormal. 

o Not all the child growth parameters necessarily fall into the same 
percentile. 

2. Growth velocity cnn es 

Rate of growth is maximal in infancy and dur ing pubertal spurt 

N.B 

* Weight for height below the 5th percendle remains die single best growth 
cliart indicator of acute under nutrition 

* Decreased height for age with normal weight for age indicate nutritional 
disorder m the past 

* Decreased both weight for height with normal height for age indicate both 
recent and past nutritions! disorder 

* Specialized charts have been developed for clrildrenwidi : 

o Vay low birth weight and prematurity 
□ Down 
o Turner 

Klinefelter syndroms 
Achondroplasia 


Pf.K s 




Examples of centile dilute 
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Assessment Of Development 


Motor Milestones : (Locomotor development) 


A ^ 


- 

X J 

>< 

Head support ; no head lag 

-* ■_ ■ > 
Sit without support 

Crawls 

3 months 

$ months 

9 months 

Stands 

Walts 

* 

i 

Rons 

10 rnonrhs 

12 months 

19 months 

Climbs 

stairs 

% 

Rides a tricycle 

Dresses himself 

% 4 
'M 

' 

2 veai s 

■ 

3 vents 


Mental milestones 

A. Social development 



Social smile on 
social contact 


* JLeccgmses mother 
■ Excited at sight of food 


* R.ecoE3iLze-s Esther 

• Stranger awareness 


* Finger feeds 

* Waves bve bve 


2 months 

J months 

9 rnonrhs 

12 months 
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B. Fine motor 



* Play with LiL'i;- iz nuc_LQje 

* Grasp offered rattle 


■ Outreache; object, 
mouth it and transfers it 


* Pmcer mp 


4 months 


6 months 


9 month 1 ; 




1 Castins 


■ Tower of two cube; 

■ Scribbles 



* Turn pages in 2-3 pages 


12 months 


1? months 


IS months 




Cut with scissors 
C opLes a circle 



A ? 


A 


Copies a cross ■£ square 
■ Recognize 3 colors 


Copies a uiangle 
Draws man with sis parts 


3 vein 


4 years 


p years 


C . Speech development 
At - 10 months — * 

- 1 year — > 

- 19 mouths — > 


■ 2 years 


Says Mama or Do da 
Speaks, first real 3 words 

Speaks 2 -word sentences (e.g., Mo mmy shoe 1 "} 
Says 3 word sentences (phrases). 

Says his name & age 
Says clear speech 


- 3 years — > 

- 5 years — ^ 

Criteria of speech delay 

- No first words by 1? months. 

- No real words by IS months. 

- No word combinations by 2 yrs 

- Speech is difficult for others to understand at 3 years 
D. School achievement 
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SeH AgsraangDi c jiujcaj € ages 

Cii:*l 

A 3 -month- old prl. comes Ln for her checkup ■’nidi liar mother .Let mother complains that 
he; baby is not active, sleeps much and cries little- wilt persts Hence of the yellow tmse of 
skin and sclera since the first week of life. You requested a plain radio graph for her knees 

a. IVlint does the s rav show? 

b. What is the expected diagnosis? 
e, IVhat do you expect from examining her fontanels" 


Case: 

Bone aie will he advanced m shoit statute caused by which of the fc llowing? 

a. Environmental deprivation syndrome 

b . Hypopituitarism 

c . HypothyToidism 

d. Congenital adrenal hyperplasia 

e. Chronic administration of glucocorticoids m high doses 



C a:e 5 

.An infant can lift his head fixan a prone posmon4i c off the examining table 
smiles when encouraged, and makes cooing sounds. He cannot maintain a 
seated position The most likely age of the infant is 

a. 1 month 

b . 3 months 
e. 6 months 
d_ 9 months 
e. 12 months 


tl a s e 4 

A child is sroueht to your dime for a routine examine. She can dress 
with help, can tide a tricycle, knows her out age. andean speak in short 
sensences. She had difficult}' m copying a square. The age of this child is 
most Likely' 

a. 1 year 

b. 2 sears 

c. 3 year: 
d 4 years 
e. 5 years 


(Source: Pi'ete U Pedicnics for VSSILE ) 
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Breast Feeding 


Control of milk production 

1. Maternal Reflexes 


1. Prolactin (Production) reflex 

U 

Suckling of nipple 

4 

+ + vagus nerve 
+ + hypothalamus 

4 

+ + anterior prtuitary 

Hr 

prolactin 

£ 

■+ + milk secretion 


2. Milk ejection (let dtrnu) reflex 

U 

Suckling of ] ripple 
+ + vagus nerve 

4 

+ + hypothalamus 
- £ 

+ + posterior pituitary 

W 

A T oxvtocin 

' 4 

+ + milk ejection. 


2. Infant Reflexes 

o Rooting reflex: Infant turns his head to the ride where the nipple is felt 
o Suckling reflex: Rhy thmi c movements of the mandible 
o Swallowing reflex (Coordinated suckling and swallowing occurs tn 
babies bom after 34 completed weeks) 

IVE: Maternal anxiety, stress and fatigue inhibits ejection reflex 

Breast milk flow 'is main Mined by 

1. Mechanical factors: The man: stimulus for breast null : flow .It is achieved by: 

- Suckling: the mere regular & vigorous suckling, the more the milk flow 

- Suckling initiate prolactin and milk ejection reflexes 

2. Good maternal nutrition with plenty of: 

- Sugary fluids (not evidence based) 

- Vit amins B complex 

3. Good maternal psychology (maternal anxiety & stress inhibits ejection reflex) 

4. Hormonal balance 

3. Rooming in (keeping the baby in mothers room; and skm to skin contact. 

6. Demand feeding (feeding according to the mfant desire) 
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Disadvantages of breast milk 

1- Bieast milk protein Allergy — > very rare condition 

2- Breast mill: jaundice may occur due to pre gnan diol secreted m breast milk. 

3- Deficient Content of: 

* Vitamin K;„ to avoid bleeding tendency. 1 mg Vit. K is given IM at birth 

* Vitamin D and Iron: 

American Academy of Pediatrics recommends supplementation with: 

— Begin daily oral vitamin D drops (400 IU) at hospital discharge 
- Iron (1-2 mg-'kg/d) starting at age 4—6 months until age I year 

4- Some Drugs are secreted in breast milk e.g. cyto toxics and antitimiod drugs 

5- Some viruses are Excreted in breast milk e.g. CMV and HIV 

Breast Milk Composition 
4- Colostrum — > mill: from birth to the 5 4 day of life 
Transient miifc — * milk from the 5 111 day to 21 rt day 
^ Mature milk — f milk after the 2 1* 1 day. 



Colostrum 

Mature milk 

Amount 

40-60 ml 

1 liter 

Reac don 

Slightly alkaline 

Neutral 

Color 

Lemon yellow 

Whitish 

Consistency 

Thick 

Thin 

Caloric value 

57 cai'dl 

67 cab'dl 

Specific gravity 

1040- 1060 

1030-1035 

Protein 

7 gm% 

1.2 gm% 

Fat 

3 

4 gm“ g 

Carbohydrates 

4 am% 

7 gm % 

Colostrum corpuscles 
(Large endotbehal ceils from 
breast acini or fat laden 
leucocytes) 

Normally present 

Absent ( if exists it 
denotes deteriorating 
breast milk secretion) 

Value 

1. Nutritive ( * protein) 

2. Protective -> Ig A & 
* PMNLs & monocytes 

3. Initiate gastrocolic reflex 
—*■ mild laxative 

See later 
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Advantages of Breast Feeding 


The AAP and the WHO recommend fhat infants should be exclusively breastfed 
or given breast milk for 6 months. The decision to breastfeed should be 
considered a public health issue and not only a lifestyle choice 

1. Advantages to the mother 

!- Help involution of the birth Canal and (educe risk of post partimi hemorrhage. 

2- Natural method of Contraception. 

3- Reduce the incidence of Cancer breast. 


II, Advantages to the infant 

A. Qualitative differences between human and row -’s milk 



Hu mail milk 

Cow's milk 

Urotein 
a. Dietetic protein 



- Soluble (lacialbumm) 

- 60% 

- 20% 

- Insoluble (casein) 

- 40% 

- S0% 

- Soluble Insoluble ratio 

- 3:2 

Proteus is fire and Him and 
easily digested 

- 1:4 

Prate in is ton zb £ thick 
Ard hardly digested 

b.Xon dietetic crofein 



- Lactofenin level 

- High, — + StatLc to E.eoli 
— + A non absorption 
— + Immmiotnoduiator 

- Traces 

- Immune 2 lob ul loo 

- Kish (specific to burnar 
Pathogens) 

- Places (Specific to 
animal pathogens) 

- Lysozyme: level 

- High —* bactericidal 

- Places. 

- Essential amino adds 

- Kish — > essential for bram 
development 

- Traces. 

2., Fan 



- Fat slobule: size 

- Smaller size — + easy di gestion 

- Larger size -> hard digestion 

- Dnnz.il variation 

- Present — + high concentration 
at the evening & end of feed 

- Absent 

- Lipase enzyme level 

- Kieh -> help digestion 

- Lower level 

- Essential fatty- acids 

- Higher (11%) especially 
Leinoleic and oleic acids- 

- Lower level 

- Volatile fatty,’ acids . 

- Low level — j less GET 
upsets- 

- High — * frequent Gn upsets— > 
regurgitation & distention 
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3, Carbohydrate 

- 3 lactose — > no femientanou 
(no gases not * 1 2 3 4 5 vomiting) 

- .Some is converted to lactic 

acid: 

— ¥ t Calcium absorption. 
— > Bacteriostatic effect 

- a lactose —>■ high incidence of 
ferine sit ati or — '*■ excess gases, 
and vominrg 

4. Minerals 
- Amount 

-Low 

- High high risk of 

- Calcium. Phosphate 

-2/1 . so absorption is better 

hypeixanemia 
- 4/3 so less absorption — ^ 

rano 

and nckets is. less common 

high nst of lickets 

- Sodium content 

- Low ( less renal solute load) 

- High 

- Tr<m 

- Low with good ab soiptioii 

- Very low with bad absorption 


sufficient for l' 1 4 - 6 months 

(less bioavailable) 

r, Bacterial content 

- Sterile 

- Liable to contamination 


Breast milk contains numerous growth factors e.g. 

- Epidermal growth factor: promote repair of intestine 

- Transforming growth factor (TGF);: Promotes epithelial cell growth 

- Nerve growth factor: Promotes neural growth 

Breast milk is suggested to piotecr against: acute diarrhea, otitis media. 

urinary tract infections, necrotizing enterocolitis. DM Crohn. Celiac and Cancer 

Breas^jmJkforjjrematuijej^ 

1 . Protein is higher by 20% with higher immunoglobulins and lactofemn. 

2. Fat is higher by 50% with higher content of long chain polyunsaturated 

faff.' acids, which are essential for btain and retinal growth. 

3. Vitamins — > higher content of vitamins A & E. 

4. Carbohydrate — v lower lactose content. 

5. Contain platelet activating factor acetyle hydrolase & EL -10 which protect 

against necrotizing entero colitis (NEC) 

■ Human milk has concentrations of calcium and phosphorus that are 
appropriate for full-term infants. 

* These amounts are inadequate for the very low birth weight (VLB\V) 
infant. Breast mill: should be supplemented with additional calcium, 
phosphorus, and vitamin D. which can easily be done with a 
powdered human milk fortifier (Enfaruil Human Milk Fortifier. 

Sinnlac Human Milk Foitifier ) (Sd^o tertijoek cf pediatrics) 
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B. Aim-infective properties of breast milk 

l. Humoral immimitv 

1. Br east milk contain Antibodies (Immoral immunity) against 
o Viruses: e.g. Poliomyelitis, mumps, rota virus, 
o Enteric bacteria: e.g. E.coli. cholera. 

1 . Anti staph factor: a polyunsaturated fatty acid. 

3. Anti-protozoal: Lipase enzyme kiils Entameoba histolytica & Giardia lamblia 

4. Antimicrobial enzymes 

o Lyzazyme 
o Lactopercmdases 

5. Btfidus factor 

o Nature: Amino sugar' 

o Role: stumble growth, of lactobacillus bifidus winch is a n ormal bacteria 
flora in the intestine — > interf-aence with pathogenic bacteiia as E. coli & 
vibrio cholera. 

6. Binding proteins 

o Nature 

- Polic acid binding protein. 

- B l1 binding protein. 

- Lactofemn; iron binding protein 

o Role: Folic acid. Bn, and iron are essential for growth of pathogenic 
bacteria : binding proteins deprive pathogenic bacteiia from these 
growth factors with subsequent bacteriostasis. 

IE. Cellular immunity 

a. Pohmorphnu clear leucocytes and macrophages which can 

- Secrete lysozymes, complement, and lactofeiiin 

- Phagocytose and till bacteria and fungi 

b. Lymphocytes: 

- T lymphocytes provide cell mediated immunity 

- B lymphocytes secrete antibodies ; mainly IgA 

m, 

o Low buffering effect: neutral or slightly a If si hue mill : pH preserves 
gastric acidity which acts as a barrier against infection 
o Low' incidence of necrotizing enterocolitis {NEC) 
o Oligosaccharides and ic-casein: Prevent bacterial attachment 
o Nucleotides: Enhance antibody responses and bacterial flora 
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Efficiency (Adequacy) of breast feeding 
Evidence of adequate feeding 

1 . Adequate weight gain on serial assessments (the most important clue) 

2. Satisfaction after feeding; the baby sleeps 2-3 hours after feedings 

3. No nrial bowel habit: no dranhea or constipation 

4. Norma! urine flow 
o. Test feed 

o Weigh (he infant before & after' feeding with unchanged clothes 6 
times a day 


o Calculate amount of the feed for 3 days and then take the average 
Abnormalities of breast feeding 



Under feeding 

Over feeding 

M4aif e-station: 

31 Exaggerated initial weight loss 
Followed by poor weight gam 

* Excessive weight gam 


* None satisfaction post feed 

* Excessive crying & irritability 


- Stay suckling for longer 

due to colic and distension 


- Stay alert after feeds 

* Repeated vomiting 


- Excessive crying 

43 Bulky stool (maybe diarrhea:' 


- Sucking fingers {hungry! !) 

* May be polyuria 


31 Delayed stooling 
31 Oliguria 

Hypanatremic dehydration 
may occur 

* May be sore buttock a . 

Mamagemfir 

K Direct observation of breast- 

- Space feeds apart 


feeding can help identify 

- No suckling 20 min teed. 


improper technique 

- Remove excess breast milk 


31 Examine both infant and 
Mum for a treatable cause 
* Supplemental formula 

by pump post feeding 


Intervals between feeds {Ideally 3 hours intervals = gastric eijipv/mg time) 


1 hourly feeding for 

4 hourly feeding for 

« First 2 weeks of life. 

* After the 4 3 mouth 

* Weak sucker 

* Overweight and strong suckers. 

* Scanty milk flow. 

« Liberal milk flow. 
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Contraindicatious of breast feeding 


I. Maternal causes 


Temporary 

Permanent 

1 Bilateral nipple figuring. 

2. Bilateral acute mastitis & abscess 
5 . Infectious diseases e.g typhoid 
4. Mothers, on temporary medicines 
that is knonn be secreted m milk 
and may harm the baby 

1. Malignancy 

2. Active maternal CMV Infection 

j. Maternal use of certain radioactive isotopes, 
cancer chemotherapy agents, and a small 

number of other medications (See TheLactmed 
■Dfflfffftaie online for further details') 


Active. untreated maternal tuberculosis 

A. Current recommendation (American Academy of Pediatrics, 2014-): 

- Baby is separated from mother until completion of 2 wk of maternal therapy 

- During this period milk is expressed for the baby to be fed via bottle 

B. Other opinion: Mums can lactate with the following precautions: 
c Mum receives anti T.B drugs and uses mask during feeding 

■o The baby receives prophylactic isomazid 10 mg.kg'd (Window prophylaxis) 

■ C ontinued until the mother has been shown to be sputum culture 
negative for >3 mo 

■ At that time perform Manteaux skin test 

a. Positive test: INH is continued for a total duration of 9-12 mo 

b. Negative test: stop INH & vaccinate the infant with INH resistant 
BOG 

o Separation is considered if the mother: 

- Suspected to have drug lesistant TB 

- Acutely ill 

- Non adherent to treatment 
In fa nt to HR' mo then 

g In USA :breast feeding is contraindicated 

o In other regions: risk of viral transmission if feeding allowed must be 
weighed against risk of developing malnutrition if breast feeding withhold 
Iirian^oJIBsAgjmsitiv^m 

Breast feeding is allowed so long as the baby has received both the HBV 
vaccine & Ig 
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I, Infant causes 


1 . Milk protein allergy : Extremely rare. 

C.T - Colic .vomiting, diarrhea 

- May be bloody stool or occult blood in stool. 

Treatment - Hypo allergenic formula 

2. Lactose intolerance 

Due to - Lactase deficiency ; p rimar y or secondary to gastroenteritis 
C7P - Accumulated lactose in intestiiie leads to: 

o Fermentation —^abdominal distension .colic ^vomiting 
o Osmotic diarrhea — > reducing substance in stool. 
o Change to lactic acid — ^ acidic motions — > perianal soreness 

— > stool pH < 5 

Treatment - Lactose free formula 


3. bCilacUiseinij^: Autosomal recessive disorder 

Lactare 


Nor mall y: lactose 


enr.rne 


Gal-I-P 


*• Glucose + Galactose -1 -Phosphate (Gal-l-P) 
Galactose I phosphate 


Uiidyi-e transferase; 

In galactosemia : absent Gal-l-P utitiyi tiansfera re- 
loads to: 

- Cataract (absent red reflex m newborn) 

- Chronic active hepatitis, hepatomegaly 

- Mental retardation 

Treatment: lactose- galactose-nee formula 
4. Phenvleketcnuria : Autosomal recessive disorder 


► Glucose. 

accumulated Gal-l-P 


Normally: Fheny Manioc 


Pppnvl alarum 



hydroxylase 


# Tyrosine & Tryptophan 


In phenylketonuria : Defective phenylalanine hydroxylase enzyme leads to: 

- Fair skin , hair and blue eyes 

- Cerebral palsy and seizures 

- Mental retardation. 

Diagnosis 

- Positive screening test of Guthrie 

- Phenylalanine > 1200 mol/L — Normal low tyrosine 
Treatment: Phenylalanine low formula (contain tyrosine) 
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Problems with breast feeding 

Nipple Fain 

* Common complain? in the immediate postpartum. period 

* Due to poor infant positioning and improper latch and or nipple candidiasis 
Treatment 

* Treat both mother and baby if candidiasis is found. 

* If accompanied by engorgement, express milk manually until healing has 
occurred (Breast milk can be refrigerated and used within 48 hours. Frozen 
milk can be used for up to 6 months -thawing should be by warm u-'nfej' but 
never if-; microwave?) 

Engorgement 

*■ Incomplete removal of milt: due to poor breast-feeding technique or other 
reasons such as infant illness 

* The breasts are firm, overfilled, and painful 
Treatment 

*■ Frequent breast-feeding 

* Manual milk expression before breast-feeding may be required. 

Mastitis 

* Presentation 

- After the 2nd post -delivery week 

- Usually unilateral localized warmth tenderness, edema, and erythema. 

- Sudden onset of breast pain, myalgia, and fever. 

Organisms implicated 

Staphylococcus aureus. Escherichia coll, group A streptococcus. 
Haemophilus influenzae. Klebsiella pneumoniae, and Bacteroides spp. 
Treatment 

* Oral antibiotics and analgesics 

*■ Promote breast-feeding or emptying of the affected breast 
Breast abscess: Intravenous antibiotics as well as incision and drainage, 
along with temporary" cessation of feeding h orn that breast. 

Jaundice 

a. Breast-feeding jaundice 

- Largely related to insufficient fluid intake 

- Commonlv associated with exaggerated physiologic weight loss > 12* b 

- It may also be associated with dehydration and hypernatremia 

b. Breast milk jaundice (See neonatology) 
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Artificial Feeding 

Defined as supplying any milk other than breast inilk 
Indications 

1 . Substitutive feeding (all breast feeds are replaced by bottle feeds) 

- Absent mother 

- Contr aindications to breast feeding ( maternal or infant causes) . 

2. Mised feeding 

a. Complementary feeding (Breast feeds are completed by r bottle feeds) 

- Indicated when breast milk is not enough (scanty breast milk secretion) 

- Precautions: 

- Breast milk should be given first and completely emptied. 

- The used milk should be humanized formulas . 

- Formula should not be sweetened 

- Bottles holes should not be large 

b. Supplementary feeding (some breast, feeds are replaced by bottle feeds) for. 

- Working mother. 

- Twin delivery (breast and bottle given to each baby alternatively) 

Disadvantages : - liable to Contamination. 

- Costly 

- Lack advantages of breast milk 

I. Fresh fluid animal milks 

Types : * Cow" s milk — > most c ommonly used worldwide . 

* Buffalo's milk — > most commonly in Egypt. 

* Goat’s milk 

* Ass milk — > near in composition to human milk 
Specific disadvantages 

A Drawbacks ofGogCs mi is : 

* Low folic acid — >T incidence of megalobalstic anaemia 

• High risk of brucellosis. 

B. Drawbacks nf raw -milks: ■ - (.See comparison between breast & cow milk) 

1. High incidenc e of diarrhea, respiratoiy infections & allergies 

2. Higft risk of iron deficiency anemia due to: 

- Low iron content with poor absorption 

- Low lactofmin content . 

- Occult blood loss due to heat labile protein. 
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2 . Dried powdered milk formula 

* Dried powdered milk formula are billed on cow mill: m most cashes 
Advantages 

1- Can be modified, so Fits for different infant needs. 

2- Fortified with vitamins . minerals, and trace elements 
1 . Humanized formulas 

Modifications: Modified to be very simila r to breast null: : 

- Fiotein is modified to form a fine curd 

- Carbohydrate content: is increased 

- Fat is refined with increased poly unsaturated fatty adds 

- Vi tamins (especially vitamin D & C) are added 

- Calcium: phosphate content reduced and ratio adjusted 

- Tru ce minerals are added particularly Iron „ copper & zinc 
Indications : - Healthy infants when breast milk is scanty' or unavailable 

- Large prematures (2-2.5 kg) 

- Milder degrees of malnutrition 
Examples : - Novalac , Bebelac, Kan. Biomil, Aptamil 

=> 1 spoonful (4gm) for each 30 ml water. 

- Simiiac , S-26 

=> 1 spoonful (Sgm) for each SO ml water. 


KB (May be numbered as 1 for the 1” 6 months of life. 2 for the next & 
mouths of life, and may be 3 for after 1 year of life) 
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2. Lactose free formula 

Modifier no ii : - Lactose is replaced by other sugar (sucio se or glucose) 
Indications : - Lactose intolerance. 

- Galactosemia 

Examples : - Enfamii LactoPnee, S26-LF. Isomil 



3. Hypoallergenic formula. 

A. C asein hydrolysate based formula 

1. Partially hydrolyzed 

Containing oligopeptides with a molecular weight of <5000 d 
Or 

2. Extensively hydrolyzed 

Containing peptides with a molecular weight <3000 d. 
Indications 

o Prevent or delay atopic dermatitis 
o Infants intolerant to cow's milk or soy proteins 
o These formulas at e lactose free and can include medium-chain 
triglycerides, making them useful in infants with maiabsotptiou 
Examples 

* Apramii Pepti 1 and 2 

* Pepti junior 

* Pregestimil 
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B, Amino Acid Formulas 

Amino acid form ulas are peptide-free formulas that contain mixtures of 
essential and nonessenfial amino acids. 

Indications 

o Enfant? with dairy protein allergy who failed to thrive on extensively 
hydrolyzed protein formulas 

o For severe Cows ' milk allergy, and multiple food protein intolerance 
Examples 

* NeocateLCP 

* Nutramigen AA (Gluten & Lactose -free) ft ^ 

* EleCare (S imila r) fleocate 


N.B (So)- protein based formula e.g. Isomil is not 
fit for con milk allerg} due to cross allerg}' 
but can be used cir a lactose free formula ) 

4. Preterm infant formula 



Modification 


Examples 


- More protein . medium c hain triglycerides, 
vitamins and caloiiesf SO calories / 1 00 ml ) 

- Lower lactose. 

Enfannl EofaCare. Enfalac premature. Similac expert care 



5. Pre -thickened formula 


lit die a nous 
Modification 

Precaution 


Example 


: - Regurgitations and Gastro esophageal reflux disease 

- Contain pregelatinised lice starch or 
cooked com starch 

: - Not to be used for a period of > 6 months 

- Not to be used in conjunction with antacid 
products 

: - Enf annl AR. 
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fi. Amino Arid-Modified ( Metabolic 'i formulas 

a. Phenylalanine Ion - formula 

Indications : - PbenylekefOQunn 

Example : -Lofecalac 

b. Branched chain amino acid free formula 

Nutrition support of children with maple syrup mine disease 
Supplemented with L-earuirine and taurine 
Example: Ketone:-: 




c, Methionine-free formula 

Nutrition support of children with hcmocystmuria 
Example: Ho mm ex 


formulas for specific diseases 
a. Nutiition support for babies uifh renal failure 
Modifications: 

- High calorie with low fluid volume 

- Low salt . low protein 

- Low potassium .and phosphorus 
Examples: 

- Rena start 

- Suplena 

- Nepro 




b, Nutrition support for cliildren ruth acute or chronic liver failure 

- Genera id 

- Heparon Junior 


+ 9 
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Fro* ram of Artificial Feeding 

1 . Decide tvne of milk 

* According to: 

1 . Whether the baby is healthy (R / humanized formula) or not 

2. Financial conditions of the family 

* Use either: 

- Dried powdered milt 

- Fresh fluid anima l milt{not preferred m the l 11 year of life). 

2. Determine the amount of milk needed hv 
a- Age rnetho d 

- Valid only for healthy frill term . 

- Amount of milk (ml 1 feed) = Age in days * 10 

Age in weeks * 10 + 70 
Age in months x 10 + 100 

b- ■Caloiicifweight) method 

- this method is valid for both the healthy and diseased babies 

- More accurate than age method 

- Calculation: 

-&■ Normal healthy infant needs 110 c al/kgAi 
-e- Milt contain 67 cal'per 100 nil. 

■+■ So total daily need of milk = 10G''67 « (110 * body weight in kg). 

-+ This total amount is divided mto feeds. 

3. Formula f concentration of milk] 

i- Formula of dned powdered milks: 

-&■ One measure of 4 gm diluted by 30 mL boiled water' e.g. Bebelac 
-e- One measure of S gm diluted by 60 mL- boiled water e.g. Similac 

ii- Formula of fresh fluid animal milt (not recommended !! !) 

4. Number of feeds per day : According to age; roughly 

Between CM months — > every 3 hours 
Between 5- S months — > every 4 hours 
Between 9-12 months — > every 5 hours 

?, Determine method nf feeding : According to age & condition: Bottle, tube, or 

dropper 
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We ailing 

Introduction of semisolid and solid foods besides breast milk or formula 
Values 

c Compensate for increasing infant needs that can not be fulfilled by breast 
milk alone. 

o Train the gastrointestinal tract and train the baby to use cup and spoon, 
o Supply vitamins and minerals e.g. A , D , C , iron . zinc and calcium 
When to initiate ? 

* Begin weaning at 6 months of age: Why? 

- Maturation of digestive enzymes occur 

- Decline of minerals and vitamin stoies 

- Caloric value of breast milk becomes inadequate. 

* Never try before 4 months due to: 

- Digestive enzymes of the infant have not developed yet. 

- Breast mi IV is sufficient in the l :t 4 months of life 

- Risk of developing allergies 
When to complete ? 

* At 1.5 to 2 years 

Guidelines of veniung ? (By American Academy of Pediatrics; Nelson 2016) 

■ Serve foods immediate after preparation 

■ Stepwise weaning 

- Introduce 1 food at a time 

- Small amount of one food is started and increased gradually 

- Do not introduce other new foods for 3-5 days to observe for tolerance 

- Feed slowly, do not force;, many trials may be needed as spitting can 
occur. 

■ During illness give breast feeding and increase food intake after the 
illness. 

■ At the proper age, encourage a cup rather than a bottle 

■ Energy density should exceed that of breast milk 

■ Iron-containing foods (meat, iron-supplemented cereals) are required 

■ Zinc intake should be encouraged with foods such as meat, dairy 
products, wheat, and rice 

■ Phytate intake should be low to enhance min eral absorption 

■ Breast milk: exclusive in the first 6 mouths and should continue to 12 mo 
B Fluids other than breast milk, fosmuEa, and water - should be discouraged 
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How to start? Suggested plan 


Age 

iu ege: led food 

6 mo. 

Cereals, cornflower puddings (Cerelac) .biscuits 

7 mo. 

Rice . Rice pudding . cheese and mashed fruits 

3 mo. 

Vegetable soups in water and yogurt, egg yolk 

9 mo. 

Beans and vegetable soup in meat 

10 mo. 

Mashed liver and meat 

11 mo. 

Poultry and rabbits 

12 mo. 

Mashed red meat . fish 

In the 2 lsd year 

Other family foods including fresh animal milks 


What food to avoid ? 

- C anned foods 

- Salt and spices 

- Use of whole Cow milk below 1 year 

- Sugar : no sugar sweetened beverages 

- Chocking foods( e.g. nuts, grapes, raw carrots) in the first 3-4 years 

- Allergenic foods e.g. Egg white 

- Fruit juices during the first 6 mo of life and limited amounts of juices 
thereafter (120-1 SO ml day for ages 1-6 yr ) 

Problems with weaning 

1- Allergies — > may follow some new foods e.g eggs, 

2- PCM — > sudden weaning on starchy foods — > Kwashiorkor (KWO). 

3- Colic is common especially with: 

- Excess sugary fluids 

- Early aggressive weaning 

4- Diarrheal disorders- — * gastroenteritis due to conta mina ted foods. 

5- Dental caries: associated with excess carbohydrates and bottle feeding. 

6 - Delayed weaning may predispose to: 

- Marasmus 

- li on deficiency anemia . 

- Rickets. 

7- Some Diseases may manifest during period of weaning: e.g. 

- Favism 

- Celiac disease 
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S-elf A^essmenr Clinical Cnses 

Case 1 

You me reviewing tin: 8 mouths old. breast fed baby boy who had gastroerteiitrs for foe 
previous 2 west:, now he is irritable. ha; distended abdomen. itlLI having mild watery 
diarrhea mid some peri anal soreness 

a. T\?hat is your diagnosis? 

b . Hew c an you confirm it'? 

c. liMiat is your decision? 

C a : e 2 

Lactatins mother with an acute medical condition cannot feed hei foil term ncansal male 
infant 2 mo age & 4 kg weigh: for about 3 days, His gjandmothar will take care of him. 

a, l^Tiat it the type of arrifida] mill, appropriate for him? 

b, T^"hat n the number of feed: 24 hr? 

ci How much it the amount of miEk required feed? 

d. How can the prepare the formula (concentration of milk given)? 

C a : e 3 

A 1 0 months old. brent fed boy who was switched to cow milk at 9 monfoi as his mother 
has to retuix work, the mother complains that her baby becomes irritable. with more 
frequent vigorous crying episodes . vomiting and distension with occasional bloody stool; 
hit weight declined horn S. - kg to 6.5 kg 

a, Y\?hat it the provisional diagnosis?' 

b, TA"hat it the laboratory test required? 

c, What it the preferred formula for this boy? 


C nse 4 

A list of artificial milks 

A. Humanized formula 

B. Lactose free milk 
C Premature formula 

D. Phenytalamn low formula 
B. Piedigesced formula 
F . Hydrolyzed formula 

From list above select the milk suitable for the following cases: 

1 . Di airhea that continues for 2 weeks following an attack of Rota vuns gastro enteritis 

2 . Diarrhea that continues for mote than 2 months with failure to thrive 

3 . A 1 .$ k g newborn that developed neonatal seizures wfoo has fair skm and hair and 
whose urine shows abnormal urine ammcgram. 

4. A l.S kg newborn who developed neonatal seizures and abnormal liver function and 
abnormal led reflex 

5 . A 1 .S newborn that just recovered from RDs 
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Protein. Calorie Main unit ion (PCM) 

[Proteiu Energy Malnutrition iFEM; 
Classifications of PCM 


1 , WeUcoine classification ; Based on weight for age & presence of edema. 


Ratio of current weight to 
expected weight for age 

Symmetrical 

Oedema 

Diagnosis 

S0% 

+ + 

Nahihonal edema orKWO 

60-80% 


Simple underweight 

60-30% 

+ + 

Kwashiorkor (KWO) 

: 60% 


Marasmus 

< 60% 

+ 4” 

Mara&uic KWO 


2. Waterlcw Criteria 

A. Changes in w eight may be an indicator of acute malnutrition. 

Actual wt (kg) ><100 

Expected wt for hi at 50 fc centile 

• Grade 0 : >90% — + Normal 

• Grade I : 80%-89% Mild 

• Grade II : 70%— 79% — '*■ Moderate 

• Grade III ' <70% — * Severe 

B Changes in height may be an indicator of chronic malnutrition. 

Actual ht (cm) * 100 

Expected hf for age at 50 1 * 1 centile 

• Grade 0 : >95% — ► Normal 

- Grade I : 90%-94% -+ Mild 

• Grade n : S5’3&— 89% — * Moderate 

• Grade III :<85% -*■ Severe 

3. MHO criteria 

• Wasting: Low- weight for heighhWTH) below the median 

* Stunting : Lew height for age (HE A) below the median 

4. Kanawati criteria 

* Uses MU AC divided by occipitofrontal head circumference(see before) 

* Malnutrition degree: Mild < 0.31 . moderate <0.28 . severe <0.25 
(Nik an Teittflok rf P«liatrki and Ttia: Chdtiren^ Hospital Handbook cf Pediatrics. .iSM) 







Kwashiorkor (KYVG) 

(Edematous PCM. Red Baby) 

Definition 

* Acute protein deficiency with normal or even high caloric intake 

* "'The sickness the baby gets when the new baby comes" in Ghana language 
Incidence 

* More frequent in babies whose mums are poor , and ignorant 

* KWO usually affects infant ages between 6 months to 2 years 
Causes 

Main factor 

- Sudden faulty weaning on starchy, carbohydrate, protem deficient diet. 

- Maternal deprivation: the l :c baby is neglected (affected) when a 2 nd is bom 
Contributing factors : infectious e.g. 

- Pertussis — > recurrent vomiting. 

- Chronic diarrhea and parasitism — > protem loss in stool. 

- Measles — > complicating enterocolitis. 

Clinical Picture 

Constant features 


I . Edema 



m 


Facial edema produce prominent 
pale cheeks — > Doll facies 
Periorbital edema 


* Starts in the dorsa of feet & hands 
then the upper and lower limbs 

* Edema is bilateral, pitting & painless 

* With shiny overlying skin 

* Ascites and pleural effusion are usually absent 
Etiology of edema 

o Kypoalbumineniia — * reduced plasma osmotic pressure 
o Decreased anti-oxidants — tfree radical damage — > * capillary permeability 
o Other proposed causes: , Na.'K-ATPase activity & aflatoxin poisoning 
o Increased Aldosterone and ADH— > salt and water retention 
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Grading of edema 

■:: Grade 1 : mild edema on both feet or ankles 

o Grade 2: moderate edema oti both feet, lower le^s. hands. or lower arms 

D ■ 

c Grade 3: severe generalized edema affecting limb s & face 

2. Mentality changes 

■ Patient looks dull . apathetic, miserable, 
disinterested m surroundings with matted anorexia 

■ Globa! developmental delay in severe malnutrition 
Due to 

* 1 Aromatic amino acids — > i Keiuotransmitters 

* Maternal deprivation. 

3. Growth retardation 

* Failure to gam weight followed by weight loss 
» Length is much less affecred as KWO is acute disease. 

* Weight loss maybe masked by edema and preserved subcutaneous fat 

4. Muscle wasting 

* Muscles ate thin, atrophic & weak 

* Decreased ond upper aim circumference < 12 cm 

* Head circumference / chest circumference ratio > 1 

Variable features 

1, Hail' changes 

* Hair is lusterless , brittle, sparse, easily pickable 

■ Progressive lightening of hair: b lack — > brown — * 
reddish — > yellow—? gray 

■ Flag sign: 

- Alternating bands of Light color & normal color 

- In long hailed with relapses of malnutrition 

■ Die to tyrosine and copper deficiency (essential for melanin synthesis) 

2, SLtin changes 

■ Starts as dry scaling skin — * erythema 
— > hypeipigmentation & desquamation 
(Crazy paving or Flaky paint dermatosis) 

* Skin infection is common 

* Possible causes: 

- Vitamin A deficiency 

- Essential fatty acids deficiency 

- Zinc deficiency 
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3. EEep a Iomega ly 

* Caused by fatty infiltration due to dec (leased lipotropic factors 

* No hepatocyte damage (No c mho sis) 
i Hepatomegaly is reversible with treatment. 

* Size may increase at the start of treatment if high 
caloric diet is used due to accumulation of glycogen 
before disposing fat (nutritional recovery syndrome) 

4. GIT manifestations 

* Diarrhea due to gastroenteritis and or Malabsoiption 

* Abdominal distension may be due to malabsoiptiom or hypokalemia 

5. Anemia: May be due to: 

* Iron deficiency — > hypochromic microcytic anemia 

■ Protein deficiency — > normochromic uomiocytic anemia 

* Folic acid and or B-i deficiency — > megaloblastic anemia 

6. Vitamin deficiency 

* Vitamin A deficiency (very common) manifested by: 

o Eyes : - Xerosis. Bitot spots 
- Keratomalacia 



- Comeal ulcers and eventual scarring 
o Mouth : stomatitis. 

* Vitamin C — > spongy bleeding gums 

* Vit amin B: deficiency' : cheilosis, angular stomatitis. 

* Vitamin D deficiency : it is usually not manifest due to arrested growth 
■ Vitamin K deficiency — > bleeding tendency. 

Coiiipljcarions (DIE B H4) 

1- Dehydration: Due to gastro enteritis & anorexia. 

2- IntercniTent infectious :e.g, 
o Gastro enteritis 
o TB d; bronchopneumooa 

o Oral monihasis ^ 

o Noma : It is chronic necro tizing ulceration of the gingiva and the cheek 

- Maybe incited hy Jvsobacierium necraphomm & prevotella co infection 

- Manifestations: fever, malodorous breath, anemia, leukocytosis 

3- Electrolyte disturbances: 

- Hyponatremia 

- Hypokalemia 

- Hypocalcemia & hypomagnesemia =? may be tetany 

4- Blindness: due to keratomalacia secondary to severe vitamin A deficiency 
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5 - Hypothermia 

6- Hypoglycemia: Commonly associated with sepsis. 

7- Heart failure due to: 

- Severe anemia. 

- Volume overload. 

- Weak myocardium => .dilated cardiomyopathy. 

S- Hemorrhage due to: 

- Vitamin K deficiency. 

- Disseminated intravascular coagulation (DIC) 

Investigations 

1. To support the diagnosis 

• Plasma proteins.: 

- Decreased total plasma proteins 4.5 gin. ;dl(nornial 6-8 grndl). 

- Decreased alb umin < 2.5 gm . dl (normal 3.5 — 5 gm'df). 

• Non essential essential aniino acids > 3 (normally < 2 .between 2-3 in 
sub clinical cases) 

2. To detect complications 

• Monitor blood glucose closely 

• CBC for anemia and leukocytosis in infection 

• Sepsis workup e.g. CBC with differential. CEP. urinalysis, stool analysis, 
blood culture, chest x ray and tests for tuberculosis 

» S eruin electrolydes'niinerals : Na. K Ca. Mg. 

Incomplete KTVQ (Pr e K3YQ > 

Hue patient shows all constant feature: Di’KVvO except oedema Jc all variable features 
except :km changes 

Phenomena Tthrcli may orcui' dining K5YO treatment 

1, Hypokalemia; Hypokalemia (already present ) is aggravated by glucose infusion 

2. Circulatory overload: 

Witt infusion of large doses of blood or plasma — >'T plasma osmotic pressure — ► 
shift of fliud horn interstitial compartment to intravascular comp aliment — ^ volume 
overload & heart failure . 

3. Ini rial weight loss; May occur due to absorption of edema fluid. 

4, Nutritional recovery isndroine may' rarely occur due to either: 

A. Excess- caloric intake -> excess glycogen deposition in the bver before disposing 
excess, fat —t hepatomegaly may increase at the start of treatment 
3. Exces s protein intake 6 gin kg d ->■ liver is exhausted by protein metabolism 
=> Excess amruoura load on the liver leads to: 

1. Hepatic encephalopathy with lethargy, convulsions & coma. 

2. Hepatocyre necrosis —t liver cell failure svith hepatomegaly, jaundice, ascites 
and even liver cirrhosis later on 
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Marasmus 


(Failure to thrive or non oedinatous PCM with severe wasting) 
Definition : Chronic unde* nutrition with deficiency of both proteins & calories. 
Causes 

I. Primary (Die te del 

* Target age: 6 months - 2 years 

* Usually in low' socioeconomic classes where the mothers are ignorant 

* Inadequate food intake due to 


A. Low quantity 

- Scanty" breast milk in breast led infants 

- Scant}' or infrequent feeds in 
artificially fed 

- Low caloric diet in older infant 


B. Poor quailin' 

- Prolonged breast feeding 
without supplementation 

- Diluted formula m artificially fed 

- Reliance on fluids 


C . Feeding diffindrip-; ; e.g. with bilateral cleft lip and or palate 


H, Secondare {Non dietetic! 

1 . Pieter ms and rains: are more pione to maramsus due to: 

* High rate of growth in face of weak suckling power and limited 
capacity for digestion and absorption 

* Limited fat stores 

2. Chronic infections 

* Examples: Tuberculosis, empyema, chronic pyelonephritis, etc. . . 

* Mechanism : Anorexia & hyp ere a tube lie state 

3. Malabsoiptiou states.’ Metabolic diseases 

* Recurrent g astro enteritis • Chronic diarrhea 

* Malabsorption syndrome due to e.g.. Cystic fibrosis, celiac disease. 

* Inborn errors of metabolism e.g. Galactosemia .organic acidemias 

4. Pediatric malignancies: via anorexia, hypercatabohsm & chemotherapy 
Congenital anomalies 

* Nemo logic: e.g. cerebral palsy, mental retardation. 

* Congenital heart diseases 

* Gastrointestinal e . g. 

- Gastroeosphageai reflux disease 

- Congenital pyloric stenosis. 

* Renal anomalies (due to associated UTI & acidosis). 

6 . Maternal neglect (child abuse: non organic failure to thrive) 
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Pathophysiology of Marasmus 
•■ III infant's due daily c aloric intake is consumed as follows: 

- Basal metabolic rate (BMR) 50 % => unavoidable 

- Physical activity 25 % 

-Growth ' 12% 

- Losses and others 13 D d => unavoidable. 

* When diere is caloric deficiency the first compensatory' mechanism will 
be de-crease physical activity and arrested growth. With, advanced 
caloric dencieacy die body utilizes his own tissues: firstly fat then 
proteins to maintam BMR which results m marasmus. 


Clmkcd picture 


I, ^vmptoins: (5C) 

* F ailuce to gain weight followed by progressive weight loss(Ca cliexia) 

* Baby is usually hungry: irritable. Crying, sucking fingers with little sleep. 

* Constipation due to reduced food intake but may be diarrhea due to 
starvation (greenish, scanty, offensive with mucus & debris) , gastroenteritis 
malabsorption or maldigestion 

* Maybe features suggesting the Cause 

* Maybe features of Complications e.g. gastro enteritis, pneumonia. 

II. Signs 

A. Protein deficiency manifestation 

1. Body weight is less 60% of the norma 1 weight for age without oedema. 

- Loss of 40 C! ci of pre illness body weight — »l“ c degree marasmus 

- Loss of 40-50% of pre illness body weight — > 2“ degree marasmus 

- Loss of > 5Q% of pre illness body weight — > 3 ld degree mara smus 


2. Muscle wasting 

* Muscle is sacrificed to keep near normal 
plasma proteins. 

* Muscle wasting is more severe in marasmus 

w 

than in KWQ giving rise to stick like 
appearance of limbs 

* Muscle wasting is detected by decreased 
MUAC and chest circumference. 
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B, Caloric deficiency manifestation 
1. Loss of subcutaneous fat from 
• Abdominal wall (1 L: degree marasmus) 


• Buttocks & limbs 
(2nd degree marasmus) 



• Cheeks (semle face) 
(3rd degree marasmus 


The buccal pad of fat is the last to be lost as it is un saturated fat essential 

for stickling 

Outcome 

o Skin becomes thin, loose, wrinkle d. thrown Into foJds especially on 
the medial aspect of the thighs, 
o Decreased tricep s skin fold thickness 

c Prominent normal costochondral junctions in marasmus due to loss 
of subcutaneous fat are called false rosaries. 

2 . Hypothermia due to 

o Loss of subcutaneous fat — > excess heat loss . 
o Hypoglycemia — > decreased basal metabolic rate, 
o Septic shock. 

C. Vitamin deficiency, anemia, Uaii & skill changes may occur as in KWO 

D. Signs of au underlying cause in secondary marasmus 
Complications 

As in kwashiorkor plus (MOAP) 

1- Muscle fibrosis in advanced cases 

2- Oedema may occur with development of marasmic 

kwashiorkor 

3- Atrophic ulcers ever bony prominence s 

4- Purpura due to DIG due to dehydration, toxemia. 

acido sis 

Investigations 

1. Biochemical changes in marasmus 

Blood - Hypoglycemia (due to reduced glycogen stores in the liver). 

- Plasma proteins slightly’ reduced 
Urine : - Ketouuria (fat hypercatabohsm). 

- Increased creatinine (muscles hvpercatabolisnO 
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2, For a cause in die secondary marasmus 

1- Stool analysis for parasites, stool cultures and malabsorption workup 

2- Urine analysis and culture 

3- Abdominal sonography. 

4- Organ function tests (renal & liver functions tests) 

5- Others \e.s. 

- Chest x-ray 

- Tuberculin test: is commonly negative due to 2^" inmitsnodefkiency 


- Echocardiography for suspected congenital heart diseases. 

- Barium study . endoscopy ± biopsy for suspected GIT diseases 
3. For complications => as in KWO 

Death May occurs in severe complications especially due to: 

* Hypoglycemia 

• Shock (septicemia or dehydr ation) — > disseminated intravascular 

coagulopathy 
■ Heart failure 



Marasimc KWO i is manifested by: 

* Weight - 60% of expected for age with nutritional 
oedema(wfl5frr!g Oedema) 

* MUAC : 1 1 cm with edema 

* It occurs mainly in marasmic child fed on 
carbohydrate diet only without adequate protein — > 
appearance of oedema - 5 - marasmk. KWO 

* Other features of marasmus : loss of subcutaneous i 
and marked muscle wasting are present 

* Other features of kwashiorkor: mentality changes . 
dermatosis and hair changes are present 


Failure to thrive: this term is considered if 

* Child’s weight is below the 5th percentile, or 

* Child’s weight drops down more than 2 major percentile lines in short 

time, or 

* Child’s weight for height is less than the 5th percentile. 

4 Etiolosv & management: Same as marasmus. 
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2 . Tor ft cause in the secondary marasmus 

1- Stool analysis for parasites.. stool cultures and malabsorption workjip 

2- Urine analysis and culture 

3- Abdominal sonography. 

4- Organ function tests (leual & liver functions tests) 

5- Others :e.g. 

- Chest x-ray 

- Tuberculin test: is commonly negative (fete to 2^ immunodeficiency 

- Echocardiography for suspected congenital hear? diseases. 

- Barium study . endoscopy ± biopsy for suspected GIT diseases 

3. For complications => as in KWO 

Death May oc-cun in were complications especially elite tor 

* Hypoglycemia 

* Shock (septicemia or dehydration) — > disseminated intravascular 
coagulopathy 

■ Heail failure 



Marasmic KTWQ i is manifested by: 

* Weight 60% of expected for age with nutritional 
oedema(w : flJtf?fg &edema) 

* MUAC : 1 1 cm with edema 

* It occurs mainly in marasmic child fed on 
carbohydrate met only without adequate protein — >■ 
appearance of oedema -> marasmic KWO 

* Other features, of marasmus loss of subcutaneous ] 
and marked muscle vva sting are present 

* Other features- of kwashiorkor: mentality changes . 
dermatosis and hair changes are present 


Failure to thrive: this term is considered if 
* Child's weight is below the 5th percentile, or 
Child P s weight drops down more than 2 major percentile lines in short 
time, or 

•* Child's weight for height is less than the 5th percentile. 

+ Etiology & management; Same as marasmus. 
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Mauageinent of PGf 

A, Pi^ventjoii 

* Providing niicronutnent interventions such as vitamin A and non supplements 
for pregnant and lactating women and yo ung children 

* Encourage exclusive breast feeding 

* Proper we aning . 

* Re pilar check of growth by growth curves to pick early malnutrition which 
appear as flatting of weight curve 

* Dewonning in endemic areas &. oral rehydration in high-diarrhea regions 

* Fortifying commonly eaten foods with micromitrients (such as salt fortified 
with iodme) and foods like wheat, oil and sugar with iron, vitamin A. and zinc 

B. Curative 

I, Inpatient or outpatient care? 

* Outpatient care for clinically well, uncomplicated and with good appetite 
■ Inpatient care for complicated cases, cases with severe edema and 
mar asmus kwashiorkor pateints 
IE, Stabilization phase (In the l :t 1 - 7 days) for: 

Hypoglycemia 

g Glucose 1 0% oral, or intra venous 
o Frequent feeding : 2 hourly day & night. 

Hypothermia 

c Proper wrapping- Warmers 

c Treat hypoglycemia & serious systemic infections 
Dehydration : 

c Preferably oral rehydration solution (ReSoMai) 
c Contmue breast feeding 
o Infra venous fluids for severe dehydration. 

Hypoglycemia. hypothermia, and dehydration have priority for treadnenr m the 

first 1-2 days of management 

Electrolytes and minerals correction 

g Monitor and correct levels of phosphate , potassium calcium and 
magnesium especially with start of feeding (see refeeding syndrome) 
Infections 

o Appropriate antibiotic s 
o Specific e.s. Anti tuberculous for T.B. 
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Heat~ failure 

- Packed RISC's for anemic heart failure 

- Diuretics, vasodilators and cautious use of digitalis 
Blood transfusion 

o Fresh whole blood transfusion for severe anemia: 

2D ml kg for mar asmus and 10 mi kg for KWO. 
o Fresh packed RBCs for severe anemia with anemic heart failure: 

10 mi kg for marasmus and 5 mi kg for KWO 

HI. Dietetic treatment 
Route 

- Preferably oral 

- Nasogastric tube for cases with severe anorexia 
Amount 

o Start at SO- 1 0 Q cal ,.kg ‘day in stabilization phase 

o Increase gradually m Rehabilitation phase (2 a ' a - 6“ week) to a target of 
1 50-220 kcal.kg/d 

o Fluid 120 ml'kg d (100 mifcg-d if the child has severe edema) of low 
osmolality and low lactose feeds 

o Small frequent feeds every 2-3 hours day and night increased gradually 
over 1-2 weeks in strength & amount as the appetite improves 
Protein intake 

o Start with 1-1 .5 gnitg-'d and increase gradually to 4- 6 gm/kg/d 
Type of food 

o If the child is breastfed, encourage to continue breastfeeding but give 
the prescribed amounts of starter formula (F-75) to make sure the 
child's needs are met 

o Severe malnutrition between 6-60 months of age benefit fr om 
Powdered milk— based foods (Formula diets) 

- F7 ? (75 cal 100ml without iron) for initial feeding. 

- FI 00 (IDO caL 100ml with iron) is used later in the rehabilitation phase 
Ready to use therapeutic foods (RL it) 

- A mixture of powdered milk peanuts, sugar, vitamins, and minerals 

- Much better than formula diets 
IEE. Supportive treatment 

i. Multivit amins especially 

- Ikiamin Vitamin B complex. Vitamin A 

- Vitamin D: prevents rickets during period of catch up growth. 
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2. Minerals especially 

- Phosphorus 

- Mag lie slum. 

- Calcium 

- Zinc and Copper 

- Iron (should be used after the first week of treatment). 

3. Plasma or albumin for KWO . 

I\ r . Treat of the cause in secondary marasmus 
^T, Follow up phase last from 7th week to 26th week 
o For feeding to cover catch-up growth 

- High protein diets: eggs, chicken, meat, fish, yogurt, cheese, beans. & 
lentils. 

- High caloric diets e.g. potatoes, lice 

o Providing emotional and sensory stimulation 
o Weight gain of 15% is a marker for discharge from hospital 


Refeeding syndrome 

Definition 

■ Potentially fatal c ondidon c aused by rapid initiation of refeeding after a 
period of undernutrition (during the 1st week of starting to refeed) 

■ Hypophosphatemia is the hallmark of this disorder 

■ Rapid feeding => hyp eiin sulii iemi a => intra cellular shift of phosphate . 
potassium .and magnesium along with salt retention and hyperglycemia 

Clinic a IN 

: Cardiac: hypotension. arrhythmias 
: Respiratory failme 

: Neurologic : weakness and paralysis, altered mental status, seizures 
o Rhabdomyolysis 
o Sudden death 
Preyenfi o n r; eatmgnt 

■: Give Thiamin 200-300 mg daily oral plus other B complex, vitamins 
Start feeding very slow and advance more slowly 
c Rehydrate carefully with ReSoMal which has higher potassium & less sodium 
o Supplement and or c orrect levels of phosphate, potassium, calcium & 
magnesium 
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Minerals Reciuiiemeiits 



Ciikiuin 

Iron 

Mn gnezmin 

Pto spborus 

Daily Dee-1 

SOOnijE 

10-15 ni g 

100 mg 

tiOOmg 

Sources 

- Milk. cheese 

- greea vegetable?, 

- Liver, meat 

- Vegetable!. apple 

- Milt, meat 

- cereals, legumes 

- Milk, pr-orems. 
milk products 

Fuocrions 

- Bone & teezh 

- Muscle conzracnon 

- Nerve transmission 

- ELood coagulation 

- Cardiac anon 

- Haemoglobin 

- Myoglobin 

- Oxidative enzyme e- 
at cataLase & 
cytochrome ceziiase 

- Bene it seech 

- Comerskn of 
proparazhozmone 
to parazhozmone 

- Bone &. teem 

- ’3 inn: nire of 
muscle a 

- CEO aaid fas 
metabolism 

De!k ifncy 

- Rickets 

- Tetany 

- Delayed Tee-jin? 

- Irom defioemcy 
anaemia 

- Tetany" associated 
frequemctiy with 
hypocalcemia 

- Rickets 
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Water -Soluble Yitrtmjus 

Criteria 

o Include vitamins B complex and C 
c Kot stored in the bode so not toxic 
d Therapeutic triad — ^ give dramatic response 

c- When treating one vitamin deficiency, consider supplying other vitamins as well 
c Rich diet: liver . meat .milk, eggs .vegetables, cereals .poultry , fish . whole grains 

Vitamin Bi [Thiamine] deficiency 

Eei i Beri 

1. Earh r =? Pad?ue. inso mni a anorexia 

Dr 7 Beri Ben 

- Polyneuropathy 

- Dysphonia (recurrent laryngeal nerve paralysis) 

- Ataxia, and psychosis (Wernick's Korsakoff syndrome). 

3. Wet Beri Beri — ► Cardiomyopathy — ^ congestive heart 
failure with generalized edema. 



i reatment - Bl 10 mg EM daily (consider supplying other vitamins) 
Vitamin Bi (Riboflavin) deficiency 



a. Cheilosis . angular stomatitis, 
glossitis 


b. Keratitis and corneal vascidanzation 
— ^ Photophobia 


l reatnsen: - B> 10 nig IM daily (consider supplying other vitamins) 





Pellagra fpeiti: = skin, agrz r = ivugh) 

1. Dermatitis 

- In sim exposed areas (hands, feet, head & neck). 

- Erythema, scales, crusts & desquamation 

- Sharply demarcated borders 

3. Diarrhea - With stomatitis, cheilosis & glossitis 

4. Dementia - Apathy. 
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■ reatmerrt - Vitamin Bs 50-3 00 mg daily 

- Avoid maise (peer in tryptophan). 

Vitamin Be (pvridoxiiie) Deficiency 


1. Infantile convulsions - Why 7 Bti is essential for synthesis of inhibitory 

nem otr atrs mitt e r : GABA. 

- Nature? Myoclonic type 

2. Anemia - Why ? Failure of heme synthesis due to failure of iron 

utilization. 


- Nature? Microcytic lypoehrcmc. 

3 Penpheral neuropathy - In patients on INH therapy 
4. Skin - Cheilosis and seborrheic dermatitis 


Diagnosis - Therapeutic trial mth 100 mg IM in convulsions 

Treament - For pyodnsine dependent child 10-100 mg oral daily 

- Diet with nch sources as for vifrnain Bji & soybeans 

Vitamin C f Ascorbic acidi 
Value - Synthesis of collagen. 

- Necessary for folic acid and iron absorpnon. 

PgfjAtDCV 

1- Bone tenderness mainly in legs — > pseudcparalysis. 

2- Bleeding subperiosteal hemorrhages, swollen bleeding gums ifc purpura. 

3- Scorbutic rosary Beads : 

- At costo choudral junctions. 

- Sharply angular, tender, irregular. 

- With sternal depression. 

4- Follicular hyperkeratosis{ Papular skin) 

5- Poor wound healing 

6- Pallor due to (hemorrhagic, folic acid deficiency ir on deficiency) anemia 



Treatment Citrus fruits & vit amin C tablets 100-200 mg daily 
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Fat Soluble Vitamins 

Stored in die body so may be toxic 

Vitamin E deficiency 
Function. - Cell membrane stabilizer 

- Anti oxidant 

Ca u;o; - Fat malabsorpuon. malnutrition & prematures 
Deficiency - Hemolytic anemia in preterm 

- Ataxia . 


Vitamin A deficiency 

Function: - Retinal function (responsible for night vision) 

- Integrity of epithelium ( of skin and mucosa) 

Deficiency - Night bliudness( hard to prove hi infancy') 

- Eyes -V Bitot spots, xerosis, keratomalacia & corneal ulceration. 

- Respiratory, gastro intestinal and urinary infection. 

- Perifollicular keratosis (Toad s skin) 

Toxicity 

1. Acute: Due to ingestion of single massive dose. 

- Increased intracranial pressure (vomiting, beadache.bulsins fontanels) 

- Resolve spontaneously 

2. Chronic: Due to large daily doses for weeks to months 

Skin 

-Alopecia 

- Pruritus. 

- Carotenemia (yellow skin) 

-Desquamation of hands and feet 

Bone 

-Craniotabes 

- Metaphyseal Deformities 
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SfjfAgsgssmeni Case Scgnarioj 

Case 1 

A 10-mcnth-old infant presented to the ER.rn.th L-ilateiz’ edema of the lower limb: and 
pallor. Eli mother gave a history of recurrent attach:- of vamitmg and diarrhea, On 
examination: wt 5.5 kg. pitting edema of both lower limbi, waiting of the muscles of the 
thigh and ulceration m the buttock:.. Abdominal examination revealed enlarged liver 3cm 
below the coital margin:., fnm consistency. 

a, TiVhat e r the probable diagnosis? 

b, Discuss dietetic management? 

Case 1 

A 12 month: old boy. He was one of twin whose birth weight wn 1.700 gm and now he ii 
4.200 gm He was given exclusive breast-feeding without any supplementations, The 
mother wa: away: complaining' Sum insufficient nnlh in her breast. Examination reveals 
alert, irritable, crying infant with skin over bene appearance;, no other systemic illness 

a. What is the underlying disease? 

b. Tint are the possible 4 risk, factors for the existing disease? 

Case 3 

A 1.5 years old female whose mother complain: that she is not gaining weight .History 
reveals that the baby has not been interested m feeding since she was 2 months old :she 
got tiled easily dining breast feeding with marked tachypnea .tachycardia and sweating. 
On examination: weight 4 kg„(htrth weight was 3 kg) , MA.UC 11cm . wasted buttocks 
but no edema She is alert. tachypneic . tachyeardic .with soft ejection systolic murmur 
over pulmonaiy area and clearly audible second heart sound 

a. TiYhat type of mnSuutiition :u this case? 

b, TMiat i: the cause of malnutrition in this case? 

c, Wbar are the investigations required to confirm it? 

d. What should be hues of treaimenf for this condition? 
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Vitamin D Metabolism 


Daily require men r : 400 IU/dayif <1 yr old and 600 IU day if >1 yr old 
(mainly for breast milk feeders). Foe Preterm b a by => 1000 lU.'d 
Metabolism 

O' Tliere's two forms of vitamin D 


© LI Era violet rays convert 
7- Dehvdiocho le stool in the skin 
to vit amin Dj 



* Dj — > ergocakiferol => plant origin. 

* Dj —> cholecaiciferol => animal onem. 


O In die liver: Vitamin D 3 is converted to 
25 (OH) D; by 25 hydroxylase enzyme. 





© Vir D is absorbed from 
die upper small intestine 
with, aid of bile salts. 


S' 

* Low serum calcium or phosphate 

* High parathyroid hormone level 


1 a hydroxylase enzyme 
is activated. 



25 (OH) Dj — >■ 1, 2.5 (OHt D 3 
Active for m 

4 


Functions 



Via synthesis of transport protein 

r — T 


C a: Fh ratio 
2 : 1 


Normal or liizh senrni calcium 


24 hydroxylase enzyme 
is activated , 



25 (QB) Da -►24, 25 (OH&Efe 

4 

I]] active form 




Enhance Ca. phosphate * ' Renal reabsorption 
■deposition in bones . of c akium & phosphate 


Intestinal absorption 
of calcium & phosphate 
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Mm min D disorders 

Hvpervit ammo sis D 

(Vitamin D intoxication) 

Excessive prolonged uunionnored vit amin D intake 
Clinical picture 


Manifestations are due to hypercalcemia : 


System 

Manifests dons 

1. Gastro intestinal 

- Vomiting, and constipation 

- Acute abdominal pam ( pancreatitis or peptic nicer': 

2. Renal 

- Polyuria, polydipsia and deh.ycb'ation 

- Kephrocalcinosis and renal stones 

3. Cardiovascular 

- Hypertension 

- Aortic valve stenosis 

4. Neurologic 

- Lethargy, and coma (pseudotumor cerebri) m severe 
cases 

Prevention 



o Monitor serum calcium for cases treated with large doses of vitamm D: 
if > 1 1 nig ;’dl: stop vit amin D 
Investigations 

o Senun calcium > 1 1 mg ■ dl — ^Suppressed PTH and taypercalcmrra 
o H yperpho sp ha te n n a 
o Elevated levels of 25-D ('1 50 os mL) 

o Suipiisingiy. levels of 1 25-D are usually no rmal This may be a result of 
do’amegulation of renal 1 a -hydroxylase by the combination of low PTK. 
hypeipho sp hat en ii a 

o Radiologic: Nepluocalcinosisis often visible on ultrasound or CT scan 
Treatment 


I. Stop 

- Calcium & vitamin D intake 

- Sun exposure 

2. Coirect 

- Dehydration 

3. Enhance urin-aty calcium loss 

- Saline infusion phis Furosemide 

4. Reduce calcium absorption 

- Piednisooe ( the best ) 

- Cliolestvratnio 

5. Shift calcium to bones 

- Calcitonin 

6. Severe hypercalcemia 

- Hemodialysis using low or 0 dialysate calcium 
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f Important Notes 'N 

O Normal serum calcium {Ca} =9—11 mg/dt. 

No rm 3 1 serum phosphate (Ph.) = 4.5 — 5.5 mg dl 

So, Ca: Ph ratio in blood =2:1 which is opdinal for absoaption & minerahzacori 
of hones 


fc> Production of Ca * * phosphate usually constant ^ 40 - 50 this product is called 
Holland formula or solubility product. 

* If serum phosphate increases —*■ reciprocal decrease in serum Ca occur to keep 

the formula constant. 

* If Holland formula ■ SO => widespread deposition of ca phosphate occm in 

different tissues (metastatic calcifications) especially in the kidneys & heart 


@ Serum Ca has 2 forms in balance: 

* Non ionized form —* inactive 

* Inoized form -> active form. 


Ionized form 


T in acidosis (pH = : 7.35) 


■v 4 in alkalosis (pH > 7 .45) 


0 Parathyroid (Parathormone) hormone (PTH) is secreted from parathyroid 
dands 

■ 22am ac'ioz of PTH is to keep serum calcium constant. 

* 4 Serum Calcium or t Serum phosphate stimulate parathyroids => * PTH 
= Secondly fyjmparathyroidism (2^ HPT). 


Actions 



* Ca phosphate * A Ca reabsorption & tPh * A Ca & Ph absorption 

mobilization from bones excretion in renal tubules from the intestine 


v 



Ps.jfa 5 1 


lllufb's&a 


Tetauv 


Definition : A state of livper excitability of the central & peripheral nervous system. 
Causes 

1- Hypocalcemia Due to 
o Decreased calcium intake 

o Hyp ei pko s p h a t emi a (common in cow milk feeders) 
o Magnesium (Mg) deficiency: Mg is essential for 
parathormone synthesis 
o Hypertonic dehydration 
o Vitamin D deficiency & hypocalcemic rickets, 
o Hyp op a: a diyro l di sm . 
o Acute pancreatitis 

2- Alkalosis ( Decreases ionized calcium) Due to 

- Loss of HCL due to repeated vomiting. 

- Excess alkali intake. 

- Barttar syndrome. 

3- Hypomagnesemia (N = 1.5 - 2 .5 ma/dl). 

Clinical picture 
A . Latent tetany 

With senmi calcium 7 - 9 mg/d I : detected by: 







C faevostek sign 
lapping the facial 
nerve m front of the 
ear — > twitch of the 
mouth 


TE'cuttseau sign 
Inflation of 
sphygmomanometer 
cuff over the anc 
above systolic 
pressure for 3 mm 
=s carpal spasm 


Feroiteal sign 
T D.ppmg of the 
peroneal nerve —* 
dorsiflexion + 
abduction of the 
foot 


Erb L s sig n 
Motor nerve can 
be stimulated by 
low current 




Ps.rr: 52 


llluxtrstaa Bdi*-' ^liUm 


df * 




B. Manifest Tetanv 

Widi serum calcium < 7 in&dl ; manifested by : 

1. Carpo pedal spasm: 

- Flexion of the wrist & metacarpophalangeal joints 

- Extended interphalangeal joints 

- Flexed adducted thumb. 

- Plant ar flexion & inversion of the feet 

2. Laryngeal spasm (Luyngismus stridulous): stridor is afebrile & recurrent. 

3 . Convulsions: generalized, recurrent .and baby is conscious between attacks 


For hypocalcemia 

For hypomagnesemia 

For alkalosis 

* Serum Ca (Total & ionized) 

* Serum inorganic phosphms 

* Serum pmthyroid hormone . 

* Serum magnesium 

* Blood gasesf pH ■ 

Treatment 


A- Eypocalcemic tetany 
J, Acute attack 

- Immediately relieve hypocalcemia by intravenous calcium 

- Dose: 1- 2mi-kg of calcium gluconate 10% 


- Slow infusion over 5-10 minutes with cardiac monitorin'? 

L/ 

- May repeat at 6 hourly until seium calcium level stabilizes. 

2, Once symptoms o/hypocalcemic tetany have repaired 

- Oral calcium 50 mg .‘leg tapered over 2-6 wk 

- Encourage calcium lick diet 

i. F 'ita in in D therapy 

- Is started after control of the acute attack 

- For hypocalcemia with rickets — > oral calcium & vitamin D till healing 

- For hypoparathyroidism — > oral calcium & active vitamin D 
B- For hypomagnesemia 

- Mg sulphate 50% 

- Dose: 0.2 ml’ka I.V T E.M or oral 


C - For alkalosis 

- Metabolic alkalosis: Adequate sodium and potassium .intake 

- Respiratory alkalosis: Re-breath into bag to " PaCo: 


Pc.e-2 53 


ILlurtrstco. ialftf Ndss'. 


Rickets 


Definition 

Metabolic bone disease due to failure of mineralization of osteoid tissue 
of the growing bones due to either: 

» Defective intake or metabolism or function of vit amme D. 

* Inappropriate calcium phosphate ratio (usually due to 
hypophosphatemia, rarely doe to calcium deficiency) 

Normal bone ossification 

* Resting zone: single layer of cartilage i 


* Ossification of osteoid in presence of normal vitamin D & calcium phosphate 
ratio 

In Rickets 

* Irregular very vascular excessive c art ilage( felt clinically) 

* Absent zone of provisional calcific aticn — > fraying of the ends of the 
long bones in (radiographs) 

* Osteoblasts lay excessive osteoid and secrete excessive a 6 k aline 
phosphtase (laboratory’;) 

* Poor ossification of osteoid in absence of normal vitamin D 01 ■ calcium 
phosphate ratio — > weak non rigid bone—* bone yield under pressure —*■ 
cupping . broadening, deformities and fractures (clinical' radiographs) 


caililase 

• Normal zone of provisional calcification 


* Proliferating zone: Regular avascular 



— > continuous line m ends of long bones ► 

radiographs 



• Osteoblasts lay osteoid and secrete alkaline 
phosphtase * 


So 

Rickets is basically suspected H in ion 11 v and confirmed with both bone 
radiograph and laboratory 
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Classification of tickers 

Type of tickets 

Serum calcium 

C alcium deficiency with 2 ^' hyperparathyroidism 

1. Nutritional vitamin D deficiency (Infantile tickets) 

2. Secondary vitamin D deficiency due to: 

o Malabsorption syndromes (Cehac rickets), 
o Decreased liver 25-hydroxyiase activity in chronic 
liver disease 

o Increased 'degradation e.g. with anti epileptic drugs. 

3 . Rickets with chronic renal failure (Renai osteodystrophy) 

4. Vitamin D dependent rickets type I 

5. Vitamin D dependent rickets type II 

6 . Calcium deficiency : nutritional . lmlabsotption or in 
premature infant 

Normal 

Or 

Low 

Phosphate deficiency" without 2 1 ? hyperparathyroidism 

1. Decreased phosphate intake 

*■ Premature infants (rickets of prematurity) 

2 , Renal phosphate losses e.g. 

*■ Familial hypophosphataemra. 

* Fanconi syndromes 

*■ Overproduction of phosphatouin e.g. Tumor-induced 
rickets 

Normal 


Causes of rickets other thin nutritional rickets are referred to as: Non vit amin D 
deficiency rickets (or Vitamin D refractory or resistant) as they are not cured 
with the same dose or form of vitamin D that cures nutritional rickets 


(Nelson Textbook of pediatrics) 
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V ita min D Deficiency Rickets 


Predisposing factors 
Season ; - Commoner in winter 
Age : - Commonest age — > 6 months - 24 month. 

Growth : - More in rapidly growing infant e.g. twins & preterm 

- Less in infants with arrested growth e.g. PCM & cretinism. 

Etiology 

A. Decreased vitamin D intake due to : 

1 . Lank of rich sources of vitamin D e.g. egg yolk. meat, fortified milks, fish 
liver oil. 

2. Use of rachitcgenic diet with: 

- Poor sources of vit amin D as fresh animal milk .cereals and carbohydrates. 

- Poor sources of calcium as cereals .and excess leafy vegetables 

- Inappropriate calcium ’’phosphate ratio as in fresh animal milk 

B. Lack of access of ultra tic let in vs to the sldn due to: 

1. Lack of sun exposure 

2. Poor sun exposure through glass windows, clouds & dust. 

3. Excessive wrappings of the infants. 

4. Poor penetration in dark skinned infants 


Clinical picture 


I. Early Rickets 

1- Anorexia, irritability. & sweating of forehead 


2- C rainotabes 

- Skull bones yield under pressure — > 

Ping - pong or egg shelil crackling sensation. 

- Due to thinning of inner table of the skull 

- Disappear’ by the end of 1 i: year. 

- Detected by pressing over occipital or parietal 
bone 



3- Rachitic rosaries : palpable enlargement of costochondral junctions (excess 
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11. Advanced Rickets 

L Skeletal Changes 


1 . Head 


« Large head 

* Large anterior fontanel (delayed closure). 

* Asymmetric skull: may be box shaped 


* Frontal & parietal bones 
bossing due to excess osteoid 

* Depressed nasal bridge 

* Delayed teething, dental caries 



2. Chest 

I 



Rachitic rosaries 

- Visible & Palpable. 

- Rounded. Regular, Non tender 



Longitudinal sulcus — ► lateral to the rosaries 

Harrison sulcus -> transverse groove along the 
costal insertion of the diaphragm 
Chest defomnnes : 

* Pigeon chest sternum & adjacent cartilages 

project forwards. 

* Funnel chest —* depression of the sternum & 

flaring out of the lower nbs. 
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3. Vertebral ■column : there may be 

a. EC} pilots: in dorsohunbar region 

- Smooth. 

- Apparent on sitting, disappear by lifting. 

- With compensatory' lumbar lordosis 

b. Scoliosis: lateral curvature of the spine 

4. Extremities 

a Broadgmng of epiphysis of long 
bones especially at wrist it 
ankles. 

b. Marfan sign : transverse groove 
over the medial maleolus due to 
unequal growth of the two 
os sine centers. 

c. Detomnties: Due to weight bearing on the soft bones; 

* Crawling infants: 

- Bowing of forearm 

- Anterolateral curvature of femurs 

- Anteroposterior curvatl ure of legs 

* Walking cliild; 

- Bow legs(Genu varus) 

- Knock knees ( Genu valgum) 

- Overextended knees(Genu recurvatum) 

ii. Noil Skeletal Maitifc Antions 

Manifestations: 

1- Delayed motor milestones. 

2- Abdominal distension (potbelly abdomen) : with or without umbilical liemia 

3- Ptosis of the liver & the spleen (also due to chest deformities). 

4- Constipation — > due to intestinal hypotonia. 

Etiology: - Hypotonia of skeletal muscles (due to hypophosphatemia) 

- Laxity' of ligaments 
Complications 

1- Respiratory infections & atelectasis due to: 

a- Limited chest expansion. 

b- Hypotonia of respiratory- muscles -> weak cough reflex. 

2- Gastroenteritis due to intestinal hypotonia stasis — * 2^ bacterial overgrowth. 






Psee 53 


llluiirstra. iaLy fidcfi 


3- Tetany : may occur in rickets with hypocakaemia 

4- Skeletal deformities: - Mild and early managed cases — > reversible. 

- Advanced and neglected cases — * permanent. 

5- Disproportionate short stature (Rachitic dwarfism)— ► due to deformities of 
spine, pelvis & limbs 

6- Iron deficiency anemia is a common association ( Von-Jack anemia = anemia . 
rickets . lymphadenopathy and splenomegaly) 

Investigations 
L Biochemical 

o Senur. calcium is normal , but may be low (normal = 9-11 mg dl). 
o Serum morganic phosphrus (Fh.) is low (normal value = 4.5 - 6.5 mg dl). 
o Serum Calcium m Phosphate product is low (less than 30) . 
o Serum alkaline phosphatase enzyme (All;. Phos.}: 

-High 

- The most sensitive indicator of racliitic activity; due to osteoblastic activity 

- ReUun to normal after complete healing of rickets, 
o Serum Parathyroid hormone (PTH) -> liigh. 

o Seram 35 (OH) Di -> low 

: Serum 1.25 (OH)i Dj — > low in severe vitamin D deficiency 
Explanation : -4 1.25 (OH)i D 3 calcium absorptron — > serum calcium tend to be 

low —y T PTH —y t calcium & ph. mobilization from bones + T ph. loss 
in urine -> normalized serum calcium + > senun ph. 

However hypocalcemia t and may be tetany) may occur with: 

1- Failure of Jf 7 hx'perparathwidism to occur. 

2- In advanced cases with depletion of bone calcium. 

3- Shock therapy — > " *T deposition of calcium Ph in bone on the 
expense of senun calcium winch may fail below normal. 

H, Radiologic : by X-ray at lower ends of long bones especially wrist due to 
easy access . rapid growth and soft tissue around is dun. 
a. Active vickers 
Tire lower ends show 

■ Broadening : widening of the distal end of 
the metaphysis 

■ Cupping or concavity ; metaphysis changes 
from a convex or flat surface to a more 
concave surface 

■ Metaphysis loses its sharp border ( Fraying ) 

■ Wide joint space 



Normal waist Rac title waist 
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The shafl shews 

* Rarefaction — > v bone density’ 

* May be green stick fracture. 

* May be deformities 


b. Heafing rickets 

o Usually seen 1 weeks of vit amin D therapy 
o Tire lower ends shows white concave continuous line at ZPC 
o Less evident features of rickets 

c. Healed rickets 

o Usually seen 4 - b weeks of vita min D therapy 
o Hie Lower ends show straight continuous line at ZPC. 
o No features of active rickets. 

Differencial diagnosis from other causes of : 

1. Non vi hi uii n D deficiency nckets 

2. Delated motor milestones e.g. Liability to w alk 

3. Craniotabes which may occur in: 

- Premature — > disappear by the 3 rd mcntli 

- Hydrocephalus— j- weakness affect all bones 

- Osteogenesis imperfecta—* weakness since birth 

- Congenital syphilis. 

4. Pott's disease CT.B of spine): - Kyphosis is angular & persistent. 

- X-ray and CT spine is diagnostic. 

5. Rosary beads: 

a Scofbucc Rosaries : Due to deficient collagen — * subperiosteal hemorrhage 
Criteria: - At costo chondral junctions. 

- Angular, tender, irregular. 

- With sternal depression. 

- Associated with other clinical features of scurvy 

c„ F else Rosaries in marasmus : Prominent normal costochondaral junctions 

N. B. Atro-phL rickefe 

- Rjckets. in non growing bones as in protem calorie malnutrition 

- .Absent osteoid overgrowth signs i.e. No bossing . waist or ankle broadening 3 
rachitic rosaries nor Marfan sign. 

- Other signs of nckets are present e.g. wide fontanels, hypotonia....... 
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Treujinijrt 
L Prevention 

a, Vitamin D supplement usually as daily multi’atannn 
Dose - For less than 1 year — > 400 lU/day mainly for Breast feeders 

- For above 1 year — > 600 Hi 'day 

b. Advice for. 

- Exposure of pregnant mothers and infants to sunlight 

- Diet with adequate calcium and phosphonis(foimula. milt . dairy products) 

- Vitamin D and calcium supplement for pregnant and lactating mothers 

Curiitfr* 

a. Vita min D? : 

* Oral : 2000 - 5000 HI’ day for 4 - 6 weeks 

* Stoss (Shock) therapy : 

- 300.000- 600.000 1U IM or oral for 2-4 doses over lday 

- Indicated if compliance it uncertain 
Either strategy' should be followed by daily vitamin D intake manitenance 

b. Advice parents for: 

- Advice about Diet and sunlight as before 

- Avoid weight bearing in infants during active rickets. 

c. Treat complications: 

* Tetany 

* Deformities: osteotomy and reconstruction if severe and persistent. 

After 4- 6 weeks of treatment i Look for cri serin nf ti l ti to vfi t j r r. !" 

1. Radiologic : Appearance of zone of provisional calcification is the earliest finding 

2. Laboratory : Normalization of alkaline phosphatase indicates complete healing 

3. Clinical Improved muscle tone but skeletal manifestations may take a longer time 
{ Some skeletal signs may persist as large head . severe deformities, pigeon chest) 

Decision Reduce vitamin D dose to the normal daily requirement (to avoid toxicity) 
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Other Hypocnlceink Rickets 

1. Rickets with malabsorption 

* Clinical and kb features of mdabsorption 

+ 

* Clinical , lab and radiologic features of infantile rickets 

Treatment : Treat malabsorption syndrome -25 OH D3 or 
calcitriol (Better absorption t or Parenteral Vit D 
Tlie dose is adjusted based on monitoring of serum levels of 25-D 

2. Rickets with chr onic liver disease 

* Clinical features of chronic liver diseased jaundice, 
bleeding, edema 

* lab features of chronic liver disease —*■ Raised biiiiusbm , 
liver enzymes . prolonged FT , low alb umin 

+ 

■ Clinical . lab and radiologic features of infantile rickets 
Treatment : Treat chrome liver disease + 25 OH D3 

3. Rickets with anti epileptic drugs 

* Prolonged anti epileptic medicines ( phenytoin , 
phenobarbitoiie or carbamazepine ) — > enzyme inducers - 4 - 
inactivation of 25 (OH) Di 

* Poor sun exposure or poor diet in neurologic ally disabled 

+ 

* Clinical . lab and radiologic features of infantile rickets 
Treatment Oral calcium- Sim exposure + 25 OH Dj 
P revented by extra dose of vit D for all susceptible epileptics 

4. Vitamin D dependent rickets type I 

Autosomal recessive defect in 1 a hydroxylase enzyme 
Clinical . lab and radiologic features of infantile rickets 

But 

Develop early m life 

Serum ntamin D: iN'ormal 15 OH D3 Low 1.25 (QHk D3 






Treatment Oral calcium + 1,25 (OITb D3 (R'Calcitriol) 
Monitor urinary calcium excretion, with a target of 4 me kg day 
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5. Vitamin D Dependent Rickets Tvpe IJ 

* Autosomal recessive end organ resistance to 125 (OH)j Iti 

* Clinic a! , lab end radiologic features of infantil e rickets 
But 

* Develop very early in life 

* Serum vit amin D: Normal 2fi OH D3 High 1.25 (OH)-; D3 

* Associated with short stature and alopecia totalis (severe) 
Treatment : Oral calcium-t Calcitriol hi Eh dose mav be of value 



A trial period of 3-6 months with this regimen is initiated 
Monitor urinary calcium excretion, with a target of 4 mg kg day 

6. Renal Osteodystrophy [ROD i (Renal Glomerular Rickers) 


Pathogenesis 


Chronic renal failure 


r — 

Phosphate retention 


o renal 


4- 1 a. hydroxylase 


> 

Metabolic acidosis 




4 1 .25 (OH): D]; synthesis 


Impaired bone 
min eralization 


v serum calcium 

l 

Secondary hvpeiparathyroidism (Irv HPT ) j 

1 ' ' + 

Increased bone resaipdonCT Calcium & phosphate mobilization form bones] 

T 

More phosphate retention (vicious circle is settled) 

C linical picture 

a. Features of chronic renal failurefanorexia .anemia, growth failure, hypertension. . . .) 

b. General features of rickets but: 

- Deform: ties & fractures are very common due to combined effect of rickets & 

secondary hypeiparath^riodism. 

- Tetany is rare -> as metabolic acidosis ~T ionized Ca 

- Bone pam and muscle weakness in older children. 

Investigations 


I- Biochemical; 


Ca 

Hl 

pin 

ALK jfais. 

15 (OH): D- 

1.25 (OH); D : 

Normal or 4 



T 

Normal 

4 


Evidence of renal failure (Turea & creatinine), and anemia 
Urinary phosphate is low unlike other types of rickets 
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2- Radiologic 

* General radio logical features 

* Evidence of secondary hiperparathyriodism: 

- Subperiosteal erosions of bones 

- May be bone cysts => osteitis fibrosa cystica . 

Malta geinent 

A- Treatment of CRT —►conservative tre fitment with 
or without dialysis . 

B- Treatment of ROD in the Mowing steps guided by target level of PTH as 
decided by stage of renal failure: 

1. Low phosphate diet (consult dietician) . 

2. Oral phosphate tinders — > Calcium carbonate (calcmiare) or 

-> Calcium acetate or 

— f Non calcium based binders (sevelamer: Ren age]) 
3.. Correct chronic metabolic acidosis by sodium bicarbonate tablets 

4. Oral One alpha [1 a (OH) DsJ or calcitno! 

5. Calcnnemtic drugs e.g. Cmacaicet can suppress hyperparathyroidism without 
inducing hvpercalcemia 

6. Partial p aiathyroidec o my for persistent hypoparathyroidism. 



N,B, Congenital ticker, 

- Due to severe maternal vitamin D during pregnancy 

- Presentation: a newborn with : 
a- Classic racliittc chanaes 

t— 

b- H^pocalcemic tetany 

c- hitra uterine arowth retardation 

- Prevented by adequate prenatal sun exposure and vitamin D supply 


J 


>'.R C ajcium defiriei n~v i 1 riser: 

Tend to present later than Yit D deficiency rickets : namely after weaning 
from breast feeding. Maybe associated with Yit D deficiency 
Treated by supplemental calcium according to age 




Pf.Ei 64 


liluitrsfra. ’jir-' I'lfbt'Ti 


Hypophosplinremic Rickets 

Re tin] Tubular Rickets 
Rickets develop with renal tubular disorders due to either. 

- PkosphaUuia -+i- serum phosphate -> serum Ca: Ph ratio become inappropriate 

for mineralization 

- Metabolic acidosis -Ft' bone resorption. 

Ttpes of renal tubular rickets : 

1- Familial hypophosphatemia 

2- Fane cm sin dromes : 

a. Primary 

b. Secondary 

- Cystinosis (Li an a c syndrome) 

- Oculo-cerebro-reiial (Lowe's syndrome) 

- Galactosemia. 

- Out dated tetracycline , mercury poisomns 

3- Renal tubular acidosis 


1- Familial hypophosphatemia 

2- Fauconi syndrome (Idiopathic type) 

Eriolosv 

Sex linked dominant disorder 
Characterized by decrease renal tubular 
reabsorption of phosphate — > loss of 
phosphate murine 

Autosomal recessive disorder due to multiple 
defects in proximal renal tubules with v 
urinary reab sorption of phosphate, 
bicarbonate & amino acids and may be 
potassium .ri glucose-* all are lost in urine 

Clinical Dictum 

- Rickets appear during the 2 nd year of 

lrie especially bow legs with 
wadding sail and short stature 

- Derived teething and tooth abscesses 

- No evident rosaries . muscle weakness 
nor tetany 

- Rickers (due to phosphatuna . acidosis) 

- Vomiting (due to acidosis) & constipation 

- Polyuria and polydipsia 

- Episodes of dehydration and fever 

- Muscle weakness 

- Growth retardation 

- May be renal stones ( uric acid) 

Laboratory 

* F Ph. * Normal Calcium * No 

Others: Phosphatuna 

f 7 HPT * A Aik. Phosphatase 

* A urinary Ph.. bicarbonate & ammo 

acids (may be potassium & glucose) 

* Metabolic acidosis 
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Irffltmgnt 

1. Oral phosphate 1 — 3 sin day divided into 5 doses 

2 . Vitamin D : 

Value - Complete bone heal my 

- Offset 2 T -' HPT which usually accompany phosphate therapy. 

Use : - Caicitnol (Calcitriol exerts negative feedback with PTH) 

3. Oral bicarbonate for metabolic acidosis 

4. Oral potassium for hypokalemia 

5. Free access to water: 2-6 liters per day 

(Nelson teit boot of pediatrics) 


3- Lignac syndrome (’cystinosis} 

4- Autosomal recessive infra celluar storage disease characterized by deposits of 
cysdne in lyso sorties of liver. spleea bone marrow, cornea & renal tu tules —> 

* Clinical and laboratory' features of Fancoui 
Plus 

* Blond hair and fair skin 

* Photophobia 

* Untreated cases end in chronic renal failure by 1 0 years 

* Elevated leucocyte cystme level 

* Detect cystine crystals in cornea by r slit lamp 
Treatment : as Fanconi & mercaptannne (cysteamme) oral & 

eye drops. 

4- Lowe's (ocnlo -cerebrc — I'eiml} syndrome 

-f- Sex linked recessive disorder of eyes, cerebral cortex & renal tubides —*■ Fanconi like 

■ Clinical and laboratory features ofFancom 
Plus 

* Eye —f cataract & congenital glaucoma (Buphthalnaos) . 

■ CNS —* mental retardation & hypo tom a 

-fr Treatment as Fanconi. & treat associations 



Fancomlike. 



5- Renal tub dim acidosis 

4- Mainly proximal renal tubides defect —*■ bicarbonaturia —* Metabolic acidosis 
Cluneal picnue. mvestigadon & treatment — > as Fanconi 


b * 
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Conditions Resembling; Rickets 

1- Hvpophosphatada 

* Due to : Decreased serum alkaline phosphatase enzyme 

* Inheritance : Autosomal recessive disorders 

* There may be * ser um calcium 

* Treatment : No specific treatment ; some cases may benefit from fresh plasma 
- Metaphyseal dysplasia 

* InhenfaiLce : - Autosomal do mina nt disorders. 

* Forms : - Jansen type 

- Schondt ftpe 
* Clinicai picture : - Short stature. 

- Bow legs with waddling gait. 


POET'S tj? 
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SfjfAssggsmpot C age iog 

£ a se 4 

A 12 months old boy. presented to ER with severe respiratory distress. On e:: mim sc.-m te 
has severe stridor with supra siranal and substemal retractions. cyanosis, and disturbed 
conscious level. No history suggestive of foreign body inhalation .Further examination 
reveab broad wrists and azide;, plantar flerskm of feet and abnormal posture of both 
hand;. 

□. What is the complication and the underlying disease? 
b. Whnt should be bites of treatment of presenting condEtiou? 

Case ? 

A 14 -ino mb -old thild ha;, ltnver-ottramfiy bowing 1 , a waddling gait, genu varum, and is at 
tie 5th percentile for height. Laboratory data include normal serum calcium, moderately 
low serum phosphate, and elevated seram alkaline phosphatase levels. hypaphosphatuna. 
•and notmal parathyroid levels. 

What i: the mos t likely diagnosis? 

A Fanconi syndrome 

B. Genetia primary hypophosphatemia 

C. Malabsorption of vitamin D 

D. Phosphate mnlabsoiptian 

E. Renal osteodystrophy 


C use b 

5- year-old girl is somewhat shear and has mild leg bowing. Ha 1 medical history is 
significant only for wed-controlled seizure disorder. Serum calcium, phosphorus., and 
alkaline phosphatase levels and urinary amino acid concentration are noizs al. A bone age 
is notable for abnormal distal radius and uln.a mineralization. 

^"hicls of tLe following is the most likely diagnosis? 

A Malabsorption syndrome 

B. F anconi syndrome 

C. Genetic paimaiy ky p op ho sp h aterni a. 

D Rickets associated with antic onvulsive drug use 
E. Metaphyseal dysplasia. 



Genetic disorders 
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Basics of Generics 

Chromosome structure 

- Each chromosome is composed of 2 chromatides 

- The 2 chromatides are connected to at the centromere 

- Each chromosome has 2 short aims (p> &. 2 long anus (q) 

- Each chromadde is composed of DNA in a protein framework. 

Chromosomal number 

L In somatic cells : 45 chromosomes (i.e. diploid number) ; 44 autosomes& 

2 sex chromosomes; X X in females & X Y in males 

2 . In germ cells : 23 chromosomes (i.e. haploid number);, 22 autosomes & 
One sex cliromosome(X in ovum and X or Y in sperm) 

Mitotic Division 

* Occur in all cells excepts CNS cells for renewal of cells & t number of cells 

* Steps ; Chromosomes arranged along the equatorial plane-> Spindle protein 
fibers radiate from the centrioles to the centromeres ->Each chromosome 
divide longimdinally into 2 daughter chroma tides -i>Each set of clnomarids 
moves to each pole of the cell — *2 daughter cells will form each contain 45 
chromosomes (chromatids) 

Meiotie Division 

* Occur only m gonads, for production of gametes (ova & sperms) 

* Each gamete has a reduction of chromosomal number from 46 to 23 

* Steps; Homologous chromosomes pair longitudinally (crossing over may 
occurs between 2 homologous chromatides) — » Spindle connects centrioles to 
the centromeres-* Homologous chromosomes separate randomly to each 
pole of the cell-)- production of 2 cells; each has haploid number of 
chromosomes-* frequent mitosis follow on 

Structure of the sene 

- Part of DNA that code for synthesis of single 
polypeptide chain. 

- Every trait (character or feature) is determined 
usually by 2 genes; one from each parent. 

- If both genes are similar -* Homozygous (e.g. AA or aa ) 

- If both genes are different — * Heterozygous (e. g. A a ) 

* Do in ;u ant gene : Expresses itself whether in homozygous or 

heterozygous state 

* Recessive gene ; Expresses itself only when homozygous 
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Each DNAh composed of 
a- Sugar (deoxyTibose) & phosphate backbone, 
b- Nitrogenous- bases: 

- Pyrimidines : cytosine {C)&thynndme (T) 

- Purines : adenine (A) & guanine (G). 

* A always pairs with T. 

* C always, pairs with G. 
o Nucleotide is a unit of : 

- One deoxyiib ose 

- One phosphate group 

- One nitrogenous base 

o Each 3 successive nucleotides code for a sp 

Gene Expression 
Human gene is composed of 

o Exons: Functional unit of gene sequences; coding for protein svu thesis, 
o In Crons: Non codmg DNA sequences of unknown function, 
o Initiation codon: Specific sequence that determines initiation of protein 
synthesis. 

o Termination codon: Specific sequences (TAA, TAG or TGA) which 
determine the end of transcription. 

o TATAA and CCAAT boxes: Special sequences with unknown function, 
but may direct the enzymes for initiation sites. 

Imria.ti.-Dii codon Eiod Intro n Eimn Tamination cc-don 






1 

1 

. i 


‘3 

CCAAT 

A 








T 







TATAA 

G 







Control of gene expression 

* Different cells have special functions due to different genes expression 

* This can be achieved by methylation. theory which states that: Parts 
of the gene which is methylated tend to be noa-fimc honing and 
non- methylated parts tend to be functioning. 

Types of DNA 

c Non repetitive (uiuque) DNA - Code for mRNA 

- Involved in protein synthesis 

c Repetitive DN'A - Repeats d DNA sequences 

- Not coding for genes 

c Mitochondrial DNA - Circular . maternally inherited 

- 2-10 copies of double stranded DNA 
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DNA fumsti ons 

A. Pi otein svnthfra (sea the figure below) 

1. Transcription: synthesis of niKNA strand with die same sequence of DNA 
strand. 

r Processing: the non coding segments {mtrons) ofmRNA ate removed and 
the rema inin g parts aie jomed together to form a functional rnRNA 
3. Translation 

■o niRNA leave the nucleus & attach to the ribosomes in the cytoplasm 
o When the ribosomal ENA comes in contact with that codon the tRNA with 
specific anticodon complementary to it comes in place, leading the specific 
amino acid c allied on it. 

o The mRNA moves and brings another codon m contact with ribosome. 

3 Another tRNA comes in place and its amino acid attach to the first ammo 
acid. 

o The process will c ontinue until the whole polypeptide chain is formed 


> 


B. DNA replication (Dtiulicanion l 

DNA can replicate itself (i.e. copy itself) 

* Aim 

- DNA repair itself to seplace a missed or broken segments afier 
exposure to injurious agents e.g. irradiation 

- Formation of a complementary strand during cell division 

* How 

DNA helix split — v form two single strands — > pairing of the new 
c onmlementary bases 
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Modes of iulieritance 


i. Meudelian inherit mice 


1. Autosomal dominant f ABi 

Criteria 

□ The trait manifest in homozygos or 
heterozygous state 

o Affected person has an affected parent 
(vertical transmission) 

o Disease is transmitted from the 
affected person to Vi of his offering 

o Disease appear in all generations 

o New mutation is common 

o Example 



- Spherocytosis 

- Von Wilihrand disease 


1, Autosomal recessive f AR1 
Ciiteria 

o The trait manifests only in 
homozygous slate 

o Both parents are earners—* 
Consanguious marriage increase the 
incidence 

o Offspring : Vi free 3 Vi affected and VS 
are carriers 

o Examples 

- Thalassemia 

- Inborn errors of metabolism e.g. 
phenyleketcnmia, albinism 
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3. Sex- linked receive fXR 'i 
Criteria 

o Affect alE males caiiying affected gene 
while in females it appear only if 
lioinozyaoite 

c Female carriers have Vi of her sons 
affected and Vi of her females carriers 

c Affected father have all his females 
carriers hut there is no father - sou 
transmission 

c Females maybe affected if: affected 
male many carrier female or female 
with only one copy of x chromosome 
{Turner) or due to Lyonisation( random 
inactivation of the sound X 
chromosome leaving the other X chromosome unopposed), 
e Examples : 

— G6PD deficiency 
- Heamophelia A 

4. Sex linked dominant t'XDi 
Criteria 

o All persons -whether male or female- 
carrying the affected gene will express 
the trait 

c Affected father transmit the trait to all 
daughters but never to this sons 

c Affected mother transmit the trait to Vi 
of her offspring whether males or 
females 

o Example : 

Familial hypophosphataemia 



linked recessive, affected fathe r 
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ii. Noli Me udehnii mocks of iiiLnei italic e 

A) Muidfactm lC 11 l3 i r-3 nance 

* Caused by a combination of inherited and environmental factors 

* Risk of recurrence is increased when multiple family members are affected 
and when the disease is severe 

* Examples: - Cleft lip and cleft palate 

- Congenital pyloric stenosis 

- Diabetes mellitus 

B} Non traditional inodes of inheritance 

1. Mitochondrial DNA imitations e.g. mitochondrial disorders 
t Criteria 

- Maternally inherited but affect both sexes 

-Common manifestations: -Hypotonia, seizures, developmental delay 

- Deafness and impaired vision 

- Cardiomyopathy, diabetes mellitus 

2 . Genomic imprinting 

*■ It is functional inactivation of a gene depending on the parent of origin 
*■ Example: Prader Willi Syndrome- Angelman Syndrome 

- Both syndromes are asso ciated with loss of the chromosomal region 
15ql 1-13 

- Paternal inheritance of a deletion of this region is associated with 
Psader Willi Syndrome 

- Maternal inheritance of the same deletion is associated with 
Angelman Syndrome 
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Mutation 


Defiiurion : A change in DNA sequence. 
Types 

1 . Deletion mutation 
One nucleotide is deleted 
from the DNA code, changing the 
ammo acid sequence that follows 


2. Insertion mutation 
One nucleotide is added in 
the DNA code, changing the 
ammo acid sequence that follows 
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3. Masseuse mutation 
A nucleotide is replaced by 
another one m the genetic code, 
introducing an incorrect amino acid 
into the protein sequence 


4. Non sense imitation 
A nucleotide is replaced by 
another in the DNA code, signaling 
the cell to shorten the protein 
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5. TantJejii^iejs^^ 
o A repeated trinucleotide 

sequence adds a series of an 
amino acid to the resulting 
protein 

o This expansion leads to gene 
o Inactivation which increase with 
increase size of the repeats 
q The disease increase in severity 
in subsequent generations 
o Examples: 

- Fragile X syndrome (C'GG nucleotide repeats) 

- Friedreich ataxia (GAA nucleotide repeats) 

6 . Duplication 

A section of DNA is accidentally duplicated 
when a chr omosome is copied 


Outcomes of mutations 
*■ Silent mutation 

* Gain of function mutation: 

- Over expression of the gene product 

- Most are autosomal dominant disorders 
*■ Loss of function mutations: 

- Under expression of gene— > gene product is insufficient for normal 
functions 

- Most are autosomal recessive disorders. 

* Mutations confer a novel property on the produced protein without alter ing 
the normal function e.g. sidde cell disease. 

* Oncogenes: mutations affecting nor mal regulators of cellular proliferations 
causing cancer. 

Di a gnosis of imitation 
By specific DNA probes using: 

o Floresceat In Situ Hybridization (FISH) technique or 
g Polymerase Chain Reaction (PCR) 
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Chromosomal Analvsis(KfliTotvpmg> 

Kaivotvping : Systematic arrangement of the chromo scenes of a single prepared 
cell in pain, (according to the length) by photography 
Preparation of study cells : cells can be obtained flour 

1 . Peripheral blood lymphocytes: Used for routine karyotyping. 

2. Bone marrow: For rapid analysis and in leukemia. 

3. Skin fibroblasts: In suspected mosaicism or if blood is not available 

4. Amur otic fluid cells: Diagnose chromosomal anomalies in the 2 nd trimester. 

5. Chorionic villous sampling (CVS-): Diagnose chromosomal anomahes in 
the 1 st trimester (at 10-12 weeks). 

6. Fetal cells in maternal blood analysis using FISH technique (Recent) 
Teclmi qite5 

1. G-b andmg 

* Chromosomes are stained in metaphase using Tiypsin Giemsa 

stain — > examined under light microscope 

* Chromosomes appear 1 as dark bands alternating with light bands. 

2. High resolution banding 

* As G-Banding but each band is subdivided into sub bands 
Normal karyotyping 

* Female: 4b. XX 

* Male : 46. XY 


Indications of karvctvpjng 


1, In ueonate 

- Confirm clinical diagnosis. 

- Eh'smorphic features. 

- Ambiguous genita lia. 

- Major congenital malformations 

2. In childhood 

- Females with unexplained short stature or growth retardation. 

- Mental retardation of unknown origin. 

- Delayed puberty. 

3. In adults 

-Parents of child with chromosomal anomaly 

- Parent: with 2 or more abortions of unknown cause. 

- Amniocentesis for mother with previous child with c ongenital 
anomalies and mothers 35 years old. 

Classification of Chromosomes Chromosomes aie classified leeardmz: 


1- Size: short, medium sized long. 

2- Position of centromere: 

* Metac entric — > central centromere (p aim and q arm of almost equal size) 

* Siibmetaceutric — v (p arm shorter than q arm). 

* Acrocentric — > centromere is close to one end (very short p. very long q) 
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Denver classification of chromosomes : (7 groups) 


A 1,2,3 ■ 

- Large 

- Metzceitiic 

B 4, 5 

-i^ee U 

- Su&metecentnc 1(2/ 

C 6 -+ 12 & X 

- Medium Gfc 

- Submelacentiic .jiji 

D 13, 14. 15 

- Medium : jjJ 

- Aoweutiic 

E 16,17,18 

- Short ,£rf ; . 

- submetaceniric 

I ' l* *r) 

II .« 

B ^ 

D 

w. 

trie 

G 21, 22, Y 
pL A 

- Short. 

- Acrocentric 


C hromosomal anomalies 


Ax Abnormalities of chromosome structure 

1 Translocation (t) 

Fait of chromosome is broken and joined to another chromosome 


a. Balanced : Pieces of chromosomes 
ate rearranged but oo genetic 
material is gained or lost in the 
cell 



I 


3 

I 

/ 


Balancer 
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b, Unbalanced : occurs when a child 
inherits a chromosome with extra 
or missing genetic material from 
a parent with a balanced 
translocation 
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Tmrsbcahon 


2 , Deletion (del) 

* Fait of the chromosome is broken & lost => gene loss. 


* Example: 

Cii dn drnf i-ytidrowie (deletion chr. 5 p): 

- Mental retardation & microcephaly 

- Cry like cats 

- Congenital heart disease 
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3, Isocltramasoine (i) 

o Transverse division of the chromosome 
instead of longitudinal division 

o Resulting in 2 chromosomes with two 
identical aim-... either two short (p) arms or 
two long (q) arms 

4 . Inversion (mu) 

o Occur when a chromosome breaks in two 
places and the resulting piece of DNA is 
reversed and re-inserted into the 
chromosome. 

o Inversions that involve the centromere .lie 
c ailed peiicentric inversions 


1 


A 


1 

i 


1 

r 



iiijzdih: IrMKW 


c Inversions that do not involve the| 
centromere are called paracentric 
inversions. 



?. Ring chromosome (r) 

o Breaks at both ends of a chromo- : 
subsequent end to end rooming 
o Often cause growth retardation 
and mental handicap. 



6, Duplication (dup j 
* A dip li cation occurs when pan of a 
chromosome is copied (duplicated) 
abnoimally. resulting in extra genetic 
material from the duplicated segment 
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E. Abnormalities of chromosome number (Xumeiicnl anomalies) 

1. Enploidv cells cont aining normal number of chiomosome(23 pair) 

2. Poh-plouh j |lj llj IU m 

Eslra whole seta of chromosomes: 
e.s. Triploidv 69, XXX: (lethal) 
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3. Aueuplaidv : Missing or extra individual chromosomes 


a. Monosomy: only ooe copy of a particular chromosome (most are aborted). 

b. Trisomy: three copies of a particular chromosome 
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4. Mosiacism 

* Tlie presence of two or more different 
chromosome counts in different cells 
of the same individual 

* Karyotyping of skin fibroblast help 
establish diagnosis as. unlike most 
cells, it withstand mosiacism 
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Turner Syndrome 

Etiology 

1- Classic fomi (45. X0) =? Monosomy X-chrcmosome 

2- Deletion of short ami of one X-chiomosome. 

3 - Turner mosaic: - 45 XG / 46 X X 
Clinical picture 


A At birth 



• Transient iyniphoedema. in 
dorsa of hands fir feet 

B. Later oil 



*■ Low buth weight 
* Loose skin at neck 
nape 



• Low posterior hair line 


• Wide spaced nipples 


» Neck webbing 


Diagnosis 

1. For diagnosis: routine karyotyping 

Karyotyping of skin fibroblast can confirm mosaic Turner 
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2. For associations: 

o Echocardiography : for associated congenital heart disease: Aortic 
coarctation 

o Abdominal ultrasound: for ovarian dysgenesis (streak gonads) .■’Renal 
anomalies 
Treatment 

a Growth hormone 

o Estrogen replacement at 14-15 years 

□ Specialty consultation e.g. ENT for recurrent otitis media 

Kleinfelter Syndrome 


Etiology 

- Extra X-chromcsome in a male (47. XXY1 due to non disjunction. 

- May be many X -chromosomes e.g. 45, XXXY, 


Clinical picture 

- Mental retardation 

- Gyneacomastia 


- Diminished facial hair, fe minine fat distiibution. 

- Atrophic testis with azospermia 

- Tall stature 
Diagnosis 

1. Karyotyping: diagnostic (47. XXY) 

2. Hormonal assay 
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Domi Syndrome 


Definition : Numerical autosomal disorder (1:700 live births) Dive to Trisomy 21 
The extra c In 'o mo so me 21 is dive to 

■ Non disjunction occumng during gametogenesis ( 95% of cases) 

■ Translo cation of an extra long aam of c hromosome 21 (4% of cases) 

i Mosiacism dive to non disjunction occurring post fertilization (1% of cases) 
Clinical picture 

1 . Delayed mental milestones — > Mental retardation 

2. Delayed motor milestones: hypotonia — ^ hyperilexible joints; Acrobat sign. 

3. Head; 


Mild microcepluly 

Biachycephaly (short anterop osten orly) 


* Wide posterior fontanel (at birth; 1 

* Larae anterior fontanels 



■ Small nose with 
depressed bridge 


/- 




Small mouth 
Protruding fissured 
(scrotal) tongue in a 
child > 6 >T5 
Delayed teediing 


* Fine silky hair 

* Low set ears 


Hypertelorism 
Epicanthal fold 
Upward slant of eyes 

Bmclineld spots (speckled 

iris) 


1. Heart 

* Congenital heart disease in about 50% of cases 

* Endocardial cushion defect and VSD 
>. Abdomen 

• Distended with umbilical hernia 

• Visceroptosis 
). Genitalia 

* Small sized (hypogonadism) 

• Undescended testis is frequent 
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7. Hands 



Short & broad hands 
Simian crease : one transverse crease 
Ciinodactyly : incurved little finger 
due to ru dimen t middle phalanx 



Co morbidities/ceinplic ations 

1. Emmun o de fi c le n c y — > recurrent infections — > chest, serous otitis media 

2. NeuroJosicaJ: - Mental retardation — * accidental trauma 

w 

- Atlanto axial instability with risk: of spinal cotd injuiy 

- Autism spectrum disorders, early Alzheimer 

- Strabismus, cataracts, nystagmus 

3. Cardiac: Congenital be ait disease — > recurrent heart faiiure& chest infection 

4. Respiratory - Recurrent chest infections 

- Obstructive sleep apnea. 

5. Renal anomalies. 

6. Hematological: Acute leukemia (20 times more common). 

7. Auto immune endocrinopathies 

- Hypothyroidism 

- Diabetes meHitus 

- Addison disease 
S. Gastrointestinal 

c Anomalies 

-Doudena! atresia 

- Hirschsprung disease. 

- Impcuforate anus 
o Celiac disease 
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Chromosomal Makeup of Down syndrome 
>'ou disjunction (Regular motile ) 
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Mechanic in 

* Failure o f the two cfaromo some 3 2 1 to disj oin normally as it should be during 
game to genes, is (ill e i c si s) — *■ P ro du ct i on of gamete with an extra chromosome 21 

* This extra chromosome is maternal in 97% of cases 

* Recurrence rate increases with increasing maternal age (i/100 if age > 35 years) 

* Baby karyot\pe :47 XX (+ 21) or 47 XY (+21); do role for parental karyotyping 


Parents 


Gametes 


Offsp ring 


Chromosomes 21 

J J J J 



Trisomy 2 1 Mono sonny 2 1 (aborted) 


Mosiac Down syndrome 

Mechanism 


■ Nod disjunction occurring post 
fertihzD.tion 

■ If occ uned in the 1 rt mitotic 
division— + 2 cell lines: 47, (+ 21) + 
45, (-21) 

■ If oc curred in the 2 =d mitotic 
divisions 3 cell lines: 47, (+ 21} + 
45,(-21) + 46 

1 The padent may not show all 
feauirei of mcmaohsm 



Parent 
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Translocation Dowd syndrome 

Mechanism 

* Chrome-some 21 is translocated onto another acrocentric (14, 15, 21, 22) 

* The short anus of the aorocentrie chromosomes, contain no essential genetic material 
& being very short, they are easily lost-* * The long arms of two acrocentric 
chromosomes may fuse together making one Jong chromosome without genetic loss. 

* IF translocation occur in a parent -cells — > he’ s a balanced translocation c arrier. 
Recurrence i ate 

* Gut'Cames of translocation between chromosome 21 & 14. 15. or 22: 

1 . Abortions l. Down syndrome 

2 . Balanced translocation canieF 4. Normal 


* Outcomes of translocation between chromosomes 21 & 21 
l . Abortions 2. Down, syndrome 



* For baby -+ e.g. 46, XX (i 21q I4q) or 46, XX, (t 21q / 14q). 

* For parents — > may show balanced tians location carrier. 

e.g. Balanced translocation carrier mother : 45 XX ,(t 21 q / 14q) 
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Investigations 
A- Fi euntal diagnosis 

1- Integrated Screening can detect up to 95% Down syndrome pregnancies 

using: 

o Maternal age 

o + Fetai nuchal transluceney (NT) thickness 
c 4 Pregnancy Associated PSa srua Protein A 
o Quad street i : Maternal blood shows 

- 4 a feto protein 

- 4 Unconjugated estriol 

- t Free p human chorionic gonadotropin (JJ-hCG) 

- t Inhibit! (Nelson text book) 

2- Karyotyping for matesnal an ini otic fluid cells or chorionic villous sample 
E. Postnatal diagnosis 

1. Clinical: None of the clinical features is specific to Down syndrome but 

die associations of multiple features is usually diagnostic 

2. Karyotyping 

a. For the baby to: 

- Confirm Down syndrome 

- Decide the type of Down syndrome and then the lisk of recurrence 

b. For the parents if the baby translocation type 
Health supervision of Down svndioine 

o Multi disc ip 1 irar y care approach is the mainstay for ninnagment 


o Screen for and manage c omj 

phcafions 

Coudidon 

Time- to screen 

* Congenital heart disease 

- At birth and young adult for acquired valve disease: 

* Strabismus, cataracts. 
nystagmtE 

- Bnth or bv 6 mo; bv pediatric ophthalmol ogist 

- Check vision annually 

* Healing Lmpamr>ent cr loss 

- Bnth or by 3 mo with auditory - brainstem response car 
otoacouslic emission resting 

- Chech healing q6mo -1 year 

* Celiac disease 

- At 2 years or with symptoms*; IgA and tissue 
transglutaminase antibodies) 

* Hypothyroidism 

- Bnth repeat at 6-12 mo and annually 

* Obstructive s leep apnea 

- Start at 1 yr and at each visit 

- Monitor for snoring, restless sleep 

* Atlantoaiial jubhzx^iac oi 
instability (inadenDe 10-30%) 

- Radiographs at 3-5 rears or when nlanninE to 
parheipate in contact socuts. diiinE. swunnimg 

- Radiographs indicated wherever neurologic symptoms 
are present even if transient (neck pain, torticollis, gait 
disturbances, weakness) 
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Other Tiisouiies 



Trisomy 18 

Trisomy 13 


(Edward's Sy* *drome) 

{Patau syndrome) 

Incidence 

1/7000 live births 

1/10.000 

Karvott^ping 

47, +13 

47, +13 


Clinical picture 
a. Common features: 


- Growth retardation 

- Microcephaly and Mental retardation 

- Dysmorphic face 

- Congenital heart diseases ( VSD. PDA . ASD) 

- Visceral anomalies 


- Most die in the l 1 ’ year of life 

b. Specific features : 

* Prominent occiput . 
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* Scalp defects^ cutis aplasia) 

* Brain malfdimationj 



* Polydactyly 



Pc.ee 3S 


Ulmtratua Sil^r NeIiitti 


Self-Assfr^ incur Cn^e Scenarios 

Cast 1 

1 5 years old girl preheated to outp atient clinic for routine che-ck : she have not got menses 
yet. her height was 125 cm£- 2 id percentile). no physical signs of puberty, with unusual 
facial appearance unlike hei parents and her siblings; cardiac auscultation stowed ejection 
systolic murmur over left sternal bolder. She is doing well m school and thyroid profile is 
normal 

a. Suggest n diagnosis? 

b. How can you confirm diagnosis? 

Case 1 

A two day old male infant is referred from a c ommu nity hospital for bilious vomiting and 
a heart murmur. The baby was bom at 5 7 weeks gestation to a 39 year old woman who 
had no prenatal care. Exam: vital signs Temp S 7 . 1 (ax). Pulse 150. Respiratory rate 45» BP 
75 ‘"5 0, oxygen saturation. 99 % in tooui an. Height, weight and head circumference are at 
tie 50th percentile. He appears jaundiced. and has a fiat facial profile: short, upslanfing 
palpebral fissures: a flat nasal budge with epicanthal folds, a small mouth with protruding 
tongue: and single palmar creases. His Lungs are deal' to auscultation. His heart is 
tadiycardic with a loud holosystolic mu nwiv His abdomen is nou-disrended Generalised 
hypotonia is present. An abdominal radiograph shows a "double-bubble sign . 

a. What it the most likely clinical syndrome? 

b, What are the current co morbidide:? 

c. 15110: are immediate Eine: of treatment? 

d, Other workup? 

Cute d 

A T-year-old patient who has Down syndrome is brought to the clinic by ter mother, who 
is worried that the child has an increasingly abnormal gait and worsening clumsiness. On 
physical examination today, you note that she ha: an unsteady gait, and she ha: brisk deep 
tendon tefiene: diffusely. These findings represent a significant change from 9 months ago 
when your neurologic examination showed only slisith' diminished tone. 

What the mo:i likely cause of these symptoms and signs? 

Case 4 

A 7 -year-old patient who has Down syndrome is brought to the clinic by ha' media: who 
is worried that the child has an increasing pallor .lethargy and abdominal distension. 
Examination reve al ed tew puipunc spot;., bilateral axillary and cervical lymph, nodes 
enlargement and significant fcepatospienomegaly 
VI, hat is the likely diasnofit? Twe investigations required? 
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Diarrheal Disorders 

Definition of dial rhea 

* WHO defines diarrhea as: the increase of volume, fluidity - , or frequency of 
motions relative to the usual pattern of the individual 
Classification of diarrhea 
i. Acute Diarrhea : - Starts acutely 

- Watery without visible blood 

- Last less than 14 days. 

(Dysentery is acute diarrhea with visible blood in stool) 
it. Persistent diarrhea: Stalled as acute diarrhea (watery or dysentery) but 

persists more than 14 days 

iii. Chronic diarrhea t - Diarrhea of gradual onset, lasting > 1 month or 

recurrent due to non infectious cause 

Mechanism? of Diarrhea 

A. Enteric infection 

1, Type I: Non-inflaininatciry 
o Ehie to 

a. Superficial mucosal invasion due to: 

- Viral e.g. Rota virus 

- Bacterial e.g. Enteroinvasive E. coli, Campylobacter 

b. Mucosal adhesion by e.g. Enteropatho genic E. coli ,Giardia lambelia 
Mechanism 

Superficial invasion or adherence of the absoiptive 
villi cells with intact secretory crypt cells —* crypt cells 
continue secretions with impaired villi cells absorption 

c. Entero toxin production 

Example: Enterotoxigenic E coli, and vibrio Cholera 
Meohani sm 

Euterotoxin stimulates adenyle cyclase enzyme in crypt cells — + 
excessive cyclic AMP production— > excessive intestinal secretions 
o Location of enteric infection: Pro ximal small bowel 
e Illness : Watery diarrhea (.Secretory' diarrhea) 
c Stool exam : No fecal leukocytes 

2, Type EE: Inflammatory 

■o Due to: Mucosal invasion and cytotoxin production 
o Illness [Dysentery 
o Location: Colon 

o Stool exam : Fecal neutrophils and ft Lactofemn 
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3. Type IE: Penetrating 

o Due to: Penetration by Salmonella typhi and para typhi. Yersinia 
enterocolitica 
□ Illness : Enteric fever 
o Location: Distal small bowel 
o Stool exam : Fecal mononuclear leukocytes 

I Nelson text book of pediatrics. 201 6) 

B. Osmotic diarrhea 

Intestinal villi damage leads to loss of disaccharidases (e.g. lactase) — > 
accumulation of uon-absoibnble solutes in intestinal lumen — > osmotic 
load — '* shift of water to the intestinal hmiea-> diarrhea 


Differences between seci’etorv and osmotic diarrhea 



Sen eton diarrhea 

Osmotic diarrhea 

Volume 

Large 

Small 

Effect of fasting 

Diarrhea continues 

Diarrhea stop 

Food type 

Unrelated 

Usually related. 

Stool analysis 
- Stool pH 

Alh aline 

Acidic 

- Reducing substance 

Absent 

May be present 

- Fecal scdiimi& clilcride 

High 

Low 


Acute noil infectious diarrhea 

1, Died tic 
o Oyer feeding 

o Under feeding: Starvation diarihea (scanty, greenish frnncns) 
o Bad feeding: - Change in formula Upe or concentration 
- Introduction of new unsuitable food. 

■o Lienteiic dianhea: Hyperactive gastro-colic left ex — > motion short after every 
feed 
1. Drugs 

o Prolonged oral antibiotics (e.g. ampiciltin) 
o Laxatives to the baby or to lactating mother. 

3, Parenti al diarrhea (2^' g astro enteritis), 
o Due to infections outside GIT e.g. otitis media, respiratory infectious, 
o Possible mechanisms; toxic absorption or reflex gastrc intestinal irritation 
o The term parenteral diarrhea is no longer used due to possible intestinal 
infection. 
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Acute infectious diarrhea (Castro Enteritis) 

Gastroenteritis is dive to infection acquired through the fecal^rai route or by 

ingestion of cont amina ted food or water 

Severin' 

* Mild = 4-6 motions .'day 

* Moderate = 6-10 motions /day 

* Severe > 10 motions .'day 

Causes of Gastroenteritis 

1, Viral (60%) 

Examples 

- Rota virus. 

- Norwalk like viruses 


- Adenovirus 
Clinical features 

- Age usually' less than 2 years. 

- Common in winter 

- Maybe associated upper respiratory tract infections 

- Pyrexia if present usually (< 38.5 a C). 

- Diarrhea is : - Mild to moderate . 

- Transient = (5-7 days) 

- Watery 

- Odorless 


2 . Bacter ial 

Clinical features 

- Co mmo n in summer 

- With high fever (>3S .5 °C) 

- Cramp ing abdominal pain 

- Usually severe diarrhea which may be:- 

* Bloody with: -Salmonella 

- Shigella deseutyiie type 1. 

- Eutero invasive E-Coli 

-Eutero hemorrhagic (Slirga toxin producing) E-Coli 

* Watery 

- Shigella (diarrheal type) 

- Eutero pathogenic E-Coli 

- Eutero toxigenic E-Coli 

- Vibrio cholerae OL 


* Waierc offensive for 2 A days then turn bloody — > C ainpy I ob a eter j ej urn . 
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3. Protozoal 


Gintdia La mb elm 

- Watery 

- Offensive 

- No fever 

Entameaba histolytica 

- Bloody, may be with tenesmus 

- No fever usually 

Complications of Gastroenteritis 


1. Dehydration 


* Fluid loss due to vomiting, diarrhea and anorexia (see later) 

* Hie main cause of death in gastroenteritis 


2. Shock 


Types 


Hypovolemic shock with severe dehydration. 
* Grain negative septic shock. 


Clinically 

* Decreased peripheral perfusion 

o Skin mottling , capillary refill time >2 seconds 
o Cold extremities 

* Decreased vital organs perfusion 

o Brain — ► lethargy 7 
o Kidney —t oliguria 
■* Hypotension and rapid thready pulse 

3. Acute renal failure (ARF) 

Due to 

* Hypovolemia — > -l- renal blood Dow (pie renal failure). 

* Untreated pre renal failure — * tubular necrosis — > intrinsic n 
Clinically 

o Oliguria or anuiia 

o Acidotic brea thing (Rapid, deep breathing). 

4. Metabolic Acidosis 



failure 


Due to 

* Loss of bicarbonate in the stool 

* Acute renal failure 
Clinically 

■o Acidotic breathing (rapid deep breathing pattern) 
o Disturbed consciousness. 
o Arterial blood gases (-ipK. v-PaCCb, l-HCOs) 
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5. Electrolyte disturbance 

• Hypokalemia: (serum potassium < 3 meq vL) 

Clinic ally - Apathy (disturbed consciousness) 

- Arrhythmias 

- Abdominal distension (paralytic ileus) 

- Atony (Hypotonia). 

• Hypocalcemia: — > Tetany or Convulsions 

• Hypo or hyper natremia: — > Convulsions 

6. Convulsions — * possible causes: 

• Hypoglycemia : mainl y in mal nourished. 

• Hypo or Hypernatremia 

• Hypocalcemia 

• CNS infections e.g. meningitis or encephalitis may due to shigella or 
neurotropic virus 


Possible causes 

Clinically 

me 

due to shock, sepsis cr acidosis 

- Bleeding tendency ; initially r from puncture 

- Skin gangrene 

Intussusception 
Part of the intestine invagmates 
in the distal part 

- Attacks of abdominal pain (screaming) 

- Vomiting with constipation 

- Radcwrant jelly stool 

- Sausage shaped abdominal mass 

- PR -> head of mtus sue ep turn may be felt 

- Ultrasonography is diagnostic & safe 

- Air contrast enema — ► can be therapeutic 


. 

1 t JKX „ - 

Renal vein thrombosis 
due to severe dehydration — > 
hypovolemia — v venous stasis 

- Hematuria 

- Hank (Renal) mass 

- If bilateral — > acute renal failure 


S. Persistant diarrhea and eventual Ma In u (ration 
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Wo i kap of Gastroenteritis 

1. For the cause 

- Stool analysis for blood, fecal leucocytes . Rotazyme test,parasites 

- Stool culture 

2, For the complications (more important) 

- Routine: Blood urea nitrogen. creatinine, sodium .potassium, and calcium. 

- Blood gases — > for metabolic acidosis. 

- Coagulation profile — > PT, PTT. FDPs, platelets for bleeding 

- Others : Accor ding to clinical suspicion e.g. Abdominal ultrasound .’X ray 

Treatment of Gastroenteritis 

* GE with no or minimal dehydration (plan A):Home management 

1. Fluid therapy 

Avoid dehydration bvple.nP, of fluid : 

* Use oral lehydration solution (ORS). 

* Amount of ORS: 


Weight 

ORS arncunt after each loose motion or vomiting episode 

10 kg 

60-120 ml 

10 kg 

120240 ml 


* Food based fluids for infants > bmonths or weaned: 

- Rice water, soup, and yogurt drinks 

- Avoid hyperosmolar fluids as it increases the diarrhea 

2 . Feeding to avoid malnumtion 

* Continue breast- fee dm g or usual milk fomiula 

* For infants > bmouths. give: mashed potatoes, cereals, and BART 
(Banana, Apple juice, Rice, Toast) 

3, Follow up and medical adsice if 

* No improvement for 3-5 days 

* Presence of a warning sign: (Reminder: Bloody FEVER} 

- Bloody motions. 

- High Fever. 

- Eager to drink (Marked thirst) 

- Frequent Vomiting. 

- Excessive watery motions 

- Refusal of oral fluids or feeding. 

* GE until dehydration (plan B & C) => See dehydration 
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* Antibiotics 

* Indications : - If bacterial cause is identified or strongly suspected. 

- Associated bacterial infection (e.g. otitis media) 

( Fever per &e is not an indication for antimicrobial therapy) 

* Anti-parasitic 

* Eutameoba histolytica : Metronidazole 50 mg'kg .’day r for 10 days oral. 

* Giardia lambelia : Metronidazole 15 mg.kg for 7 days. 

* Treatment of complications e.g. 

c Acute renal failure — > Usually pie renal responds to rehydration / 
consult pediatric nephrologist in unresponsive cases 
o Hypocalcemia — > Calcium gluconate 10% slow Lv. 
o Hypokalemia — > Add potassium to the IV fluids 
o Convulsions : - .Anticonvulsants (e.g. Diazepam) and treat the cause. 

* Additional therapy: 

o Probiotic s : non pathogenic bacteria e.g. lactobacilhis . 
o Oral Zinc 10-2 Drug /day 

* Prevention of gastroenteritis 

o Promote exclusive breast feeding for the first. 6 months and continued 
during illness including diarrhea 
■d Proper weaning 
o Rota virus (Ro tarix) vacc in es 
o Hygienic measures 

Dysentery 

Acute diarrhea with visible blood m the stool 
Causes 

1- Shigella Desentyrie (commonest cause). 

2- Enteroinvasive E.coh andEntero hemoirhagic E-coli (0 1 57 :H7) 

3- Campylobacter jejuni. 

4- Salmonella (rare). 

5- Entamoeba histolytica (uncommon before 5 years old) 

Clinical picture 

1- Acute bloody diarrhea with mucus & pus 

2- Severe crampy abdominal pain 

3- Tenesmus (p ain f ill defecation) 

4- Pyrexia / dehydration' toxic manifestations 
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Complications 

1 . As for acute diarrhea 

2. Heoiolytic uremic syndrome ; associated with Shiga toxin (or V^ro toxin 
producing entero hemoirhagic E- coli and Shigella 

Differential diagnosis 

1 . Intestinal obstruction e.g. Inussuception and volvolus 

2. Ulcerative colitis 
Investigations 

- Stool analysis 

- Stool culture 

- CBC and blood urea and electrolytes 
Treatment 

* Supportive : As for acute diarrhea ; Fluid therapy „ Feeding , Follow up 

* Treat complications 

* Treat the cause 


Pemsteut Diarrhea (postgasfio enteritis syndrome) 

Definirioii 

- Acute diarrhea (watery or dysentery) which persists more t han 14 days 

- About 10% of acute diarrhea progress to persistent diarrhea 

- Persistent diarrhea carries high risk of malnutrition and high mortality 
Etiology 

1 . Persistent infection e.g. Giaidia lamblia. salmonella 

2. Post-enteritis malabsorption: 

Damaged villi cells with l r - ; dissacharida.se deficiency: 

• Lactase deficiency— Lactose intolerance (diarrhea which increases 
with lactose containing milks) 

* Invertase deficiency —Sucrose intolerance (diarrhea which increase 7 ; 
with sucro se containing milks) 
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In bod action 

Dehydration 



Body water is disfribtitejtjis 
2/3 Inlricdlukr fluidtlCF) 


L'3 Erdra^lLular find (ECF) 


Intra vascualr 
Plasma 


r — 

T. mnm nl 


Extra vascular 
_A 


Interstitial fluid 


Intracellular tltctrolyte: 

Eitracelliilar electrolytes iu meqT 

Main cation 

Main anion: 

C ariou : 

Anions 

Potassium (K } 

Phosphate 
Protein ate 

Na 135-145 
K 3.5-5 
Ca 9-11 (nis'dl) 
Mg 1. 5-2.5 

CL 105 
HCOj 2d 


Q /Fj/fl/jft are more msceptibletodehythalim than adults, ip|« ? 

~ Higher total body water: 7 5 fl c of bod;' weight id contrast to 50 % m adnsits . 

- Higher daily requirements of water in ( 150 ml kg. d ) 

- Higher frequency of diarrheal diseases 


Definition 

Dehydration means loss of water & electrolytes from ECF ; The ICE may be 
secondarily affected. 

Etiology 

1. Diariheai diseases 

2. Others : - Decreased intake e.g. starvation, coma . poor hydration in illnesses 

- Vomiting e.g. Congenital pyloric stenosis. mtestinaJ obstruction. 

- Hyperventilation. 

-Burn 

- Fevers, and hypeiprexia 

- Excessive sweating 

- Polyuria e.g. diabetes mellitus, diabetes insipidivs. chrome renal 
failure, hypeicalceniLa . diuretics overuse 

Degrees of dehydration 


According to degree of body weight loss 

[Relative to pre illness weight) 

Dehydration 

Body weight loss 

Clinically 

Minimal or absent 

<3% 

Few or absent signs of dehydration 

Mild to Moderate 

4-9% 

Topical picture of dehydration 

Severe 

> 10% 

Hypovolemic shock 
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2. According to YCEIQ guide-lines 




Flan A 

Flan B 

Plan C 

Definition 

No dehydration 

Mild to moderate 
dehydration. 

Severe dehydration 

G-eneraf 

Normal, alert 

Iniiabh, restless 

Shocked— frhyp>DreiisioiL T ptilse 

appearance 

No shock 

No shock 

-4 Lethargy, okgima 
— j, cold mottled skm. 

Eyes — £ook 

Normal 

Slightly sunken. 

Deeply sunken. 

— > tear: 

Presert 

Decreased 

Absent 

Mouth— * t'j QETiit 1 

Moist 

Diy r 

Very dry (parched) 

— ► thirst 

Absent 

Thinks eagerh' 

[■"pi Lit A fie- dh'nk 

&ldn ptnch 

Normal 

C-T3.fi bwrk s!&wty 

Goss feaEivery nJinfitv 

(Tni?fr) 

Instant recoil 

Recoil in 2 sk 

Recoil in -2 sec 

F C'li r ,UJ c | 

Normal 

Depressed 

Depressed 


_S".B : - Key signs of dehydration include: general appearance, thirst, & poor skin pinch. 


- 2 or more JJgnr including a r teas; 1 ten should exist to assign certain plan 

Types of dehydration 


HtpolOuicCHyponatiemic) . 

Is O t onic (FionatemiLc) 

H vp e r t O Ilk (Hypeiiiatremi c) 

Serum N"a < 1J0 me q' L 

I JO - 150 ineq‘ L 

> 150 met] L 

A'lEr Excessive intake of 
water or hypotonic fluids 
during diarrhea —*■ loss of 
electrolytes loss of water 
— + Ovahytkated cells 
—t Marked collapse of ECF 

Equal loss of water and 
electrolytes leading to:- 

— * Normal celluiar 
hydration 
— s- Collapsed ECF 

Excessive intake of hypertonic 
fluids during diarrhea — * poor 
absorption -4-T osmosis -> loss 
of water electrolytes loss 
— + Dehydrated cells 
-4 Normal ECF 

Clinical fen fines 
Manifestations of ICT nfl 
Tongue: -Moist 
Brain: - Lethargy 

-Coma 
- Convulsions 

"ection 

- Dry; thirsty’ 

- Irritable 

- Very dry (woody); marked thirst 

- Irritable 

- Hyper-reflexja 

- Convulsions 

Mnnifes rations of ECF ail 
Shock 

- Rapidly occurring 
Skin turgor 

- Marked loss 
Fontanels 

- Markedly depressed 
Eyes 

- Markedly sunken 

Section 

- Slowly occurring 

- Moderate loss 

- Moderately depressed 

- Moderately 

- Usually absent 

- Normal (cr doughy) 

- Normal or bulging 

- Mildly sunken 
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Ceunplicarioiis of dehydration 

tbmphcatians of sastro enteritis plus. 

■ Hemoconrentration -> phlebothrombosis especially in cortical & renal veins. 

■ Hypokalemia -> aggravated by rapid, correction of acidosis — * intracellular 

shift of potassium 

» Hyperkalemia : 

- Aggravated by: Acidosis and excessive potassium infusion in presence of 

renal impairment. 

- Manifested by: - Restlessness 

- Cardiac arrhythmias (bradycardia, cardiac arrest) 

(N.B: Potassium disorders are readily detectable by ECG) 

* Hypematremic dehydration hazards 

1. Seizures may- be due to: 

* Intracranial hemorrhage : Brain cells dehydration ->1 brain volume — > 

tear of intracerebral & bridging blood vessels. 

* Rapid lowering of serum Na — * brain cells overhydra don -t brain edema 

* Associated Hypocalcemia is common. 

2. Renal tubular injury' -+ acute renal failure 

Treatment of dehydration 

I. Mild to moderate dehydration (Plan B dehydration) 

© Deficit therapy 

■ Fluid type ? — ► Oral rebydrarion solution (ORS) 

■ Amount ? —*■ 5-0-1 0 0 ml-'kg over -I hours (if child wants more, give more) 

■ Route ? — * One tea spoonfuL ; l-2 minutes orally 


Problems during deficit therapy 

Problem 

Management 

* Vomiting 

* Wait 10 minutes 

* ORS is given at slower rate (spoon 2-3 minutes) 

* Refusal of ORS 

* Frequent vomiting 

* ORS can be given more slow by nasogastric tube 

* Coma 

* Persistent vomiting 

* Abdominal distension 

* Paialvtic ileus. 

* Rapid loss of stool 

* Deficit therapv is given parenterallv ( IV) 

• Amount of fluid: 50-100 ml kg 

* Type of fluid: 

- Polv electrolyte solution {Folwalenit) or 

- Glucose: Saline mixtures : 5% dextrose in % 
Normal saline 
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& Feeding 

* Breast fed — v continue 

* Non breast fed — + give usual formula after tlie first 4 hours 

* If cliild • <5 months or weaned — ► give plenty of fluid and food as m plan A . 

© Assessment after deficit 

* Good response 

* Criteria: - No signs of dehydration 

- B aby fall asleep 

- Pass unne 

* Decision: Continue replacement as for plan A (see before) 

* Still dehydrated — > Repeat the deficit therapy 

* Woi's eniug (Severe dehydranon) — *■ Treat as plan C 

H . Severe dehydration fTlnn C dehydration] 

O Shock therapy 

* Fluid type ? ^ lactated Ringer (or physiological saline). 

* Amount 7 — * 20 nil 'kg over J 4- 1 hour 

* Route ? — ► Parenteral( intravenous or intraosseus) 

After shock therapy 

* Good response 

■E Criteria: - Improved menial state 

- Improved perfusion 

- Able to drink 

E- Decision: Treat as for mild to moderate dehydration (R. Deficit Therapy) 
Give 100 ml kg of previous fluids over 4 hours 

* Sdll shocked 

E - Criteria: lethargic, weak pulse, poor capillary refill 


■E- Decision: - Repeat shock therapy. 

© Assessment 

After 6 hours in infants 1 year and after 3 hours in older child 


Finding 

— 

Decision 

Severe dehydration 

- Restart rehydration therapy as for plan C 


- Think of and treat complications 

Mid to moderate dehydration 

- Continue as plan B 

No sians of dehydration 

& -■ 

- Continue as plan A 

@ Feeding => As m plan B 
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Don f t forget: Specific treatment (e.g. Antibiotics) and treat complications 

Precautions Jurin^ hypernatreink dehydration trearinenr 

* Type of fluid: Glucose 5 D & in Vs normal saline 

* Under correction -> water deficit should be replaced over more than 36 hours 

* Slow correction — + Reduce serum Na bv no more than 0 . 5 mEq L per hour 

* Monitor serum Na & Ca closely during treatment. 

* If convulsions occur during treatment — > treat the cause: 

“ Rapid lowering ofh'a -#■ Nad 3% 2-4 mlkg very slow i.v 
* Hypocalcemia — *■ Ca gluconate 1Q% 1-2 ml kg very slow 7 i.v 

x Brarn edema i. due to rapid or over hydration) — * mannitol 20% over 20min. 

(See Prei-ention and trtaatun i of viral sastToenaiiia Jti children, UpToDaie) 

Oral iehydrarion solution (ORS) 

* Mechanism of ORS — > co absoiprion of Na & glucose or certain amino acids 
even via damaged intestinal mucosa — > o-ther electro hies. esp . Chloride are 
absorbed 2 17 to Na. 

1 Standard ORS fRehydran sachets) 

* Rjehydran sachets: each sachet contain: - 


- Sodium chloride 

0.7 

Gram 

- Sodium citrate 

0.5 

Gram 

- Potassium chloride 

0.3 

Gram 

- Glucose 

4 

Gram 


Each sachet is dissolved in 200 ml dean water 

* WHO ORS — > Conta ins same ratios as Rehydran ; dissolved in 1 liter 
2. Other types of ORS : 

* Lohydran — > With lower sodi um chloride contenc 

* ReSoMal: - ORS containing less N T a . more K with added magnesium & zinc. 


- Mainly for rehydrarion of severely malnourished infants. 


Advantage of ORS 

Dmitatiom of ORS 

Fir for 

Nor fit for 

* Ail types of dehydration 

* Shocked cases {unable to drink) 

* Any age even the newborn 

* If mtra venous fluids are indicated 

* Any type of diarrhea 

* Glucose malabsorption (rare) 
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Malabsorption Syndrome 

Defmirinn 

- D imini shed intestinal absorption of one or more dietary nutrients 

- Due to either defective nutrient digestion or mucosal absorption 

- Steatorrhea — >■ with fat malabsoiprion =pale„ bulky, greasy, offensive stool 

Etiology 

1- Impaired di geimon 

* Hepatic 

* Pancreatic: 


2- Intestinal stasis 


C Impaired nbiointioTi 
a. Generalized malabsorption: 

■ Chronic infections: e.g. giardia iamblia, tuberculous enteritis . bifhamasis 

■ Congenital : c hlor.de diarrhea, sodium diarrhea 

Defective euteroeyte differentiation: microvillous inclusion disease., congenita! 
tufting enteropathy 

* Short bowel syndrome 

■ Celiac disease 

* Auto immune entropathy 

* Allergy: Multiple food protein hypersensitivity 


K Intestinal tumors 
b . Specific malabsorption: 


Type 

Example 

Specific carbohydrate malabsorption 

- Lactose malabsorption 

- Glucose galactose malabsorption 

- Fructose intolerance 

Specific fat malabsorption 

- Abetalipoproteinemia 

Specific anfino acids malabsorption 

- Enterokinase enzyme deficiency 

- Hartnup diseaseineutral amino acids) 

- Blue diaper s yn dr o me (tr, pt op b an ) 


- Biliary atresia (bile salt insufficiency) 

- Chronic hepatitis 

- Prolonged protem calorie malnutrition 

- Cystic fibrosis 

- Chronic pancreatitis 

- Shwachman-Diamond syndrome 

- Protein caloric malnutrition (acini atrophy). 

- Stagnant loop syndrome. 

- Inflammatory bowel diseases : - C rebus ' disease 

- Ulcerative cohtis 
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Type 

Example 

Specific vitamin malabsorption 

- Vitamin D . folic acid , B*2 

Specific mineral malabsorption 

- Acrodermatitis enteropathica(zinc) 

- Menkes disease (copper) 


Clinical picture 

1- Features Figges-ting a cause e.g. - Hepatomegaly & jaundice in chronic liver disease. 

- Relation to certain food in celiac disease. 

2 - GeneraJ ill health with pallor, weakness & failure to thrive 

3- Gasticiiitestinal manifestations of malabsorption 

* Mouth ulcers & glossitis 

* Abdominal distension & flatulence 

* Steatorrhea : pale, bulky, greasy, offensive stool 
■ Chronic diarrhea 

4- Nutndonal deficiency manifestations 

* Fat : Loss of subcutaneous fat 

* Proteins: Nutritional edema . muscle wasting & loss of weight 

* Carbohydrates : Hypoglycemia 

* Minerals and vitamin deficiency 


N.B: Acrodermatitis enteropathies (autosomal recessive Zinc malabsorption): 

- Dermatitis -> pen facial and pen anal & extrimities 

- Alopecia. 

- Chronic diarrheas protein losing enteropathy 


■KIN 




lines ligations 

A- Stool examination to prove malabsorption 

* For carbohydrate malabsorption' 

- Stool pH (may be acidic) 

- Reducing substances in stool 

- Breath hydro gen lest. 

* For fat malabsorption: 

- T Stool fat globules. 

- A Stool fat content (St eat cent lest). 

* For protein malabsorption. 

- * Fecal a-L antitrypsin. 
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E- Tor the cause : 

STEP 1 

■ Intestinal Microbiology 

- Stool cultures 

- Microscopy for parasites 

- Viruses 

- Breath hydrogen test 

■ Screening T est for Celiac Disease 

■ Sweat chloride test for cystic fibrosis. 

■ iSomnvasive Tests for: 

- Intestinal function e.g. non absorpnon test 

— Pancreatic function (amylase, lipase, fecal elastase) 

— Intestinal infl amma tion (fecal calprotectm. rectal nitric oxide) 

■ Tests for Food Allergy: Pnck.'patch tests for foods 

■ Abdominal Ultrasounds (Scan of Last Ileal Loop) 

STEP 2 

■ Evaluation of Intestinal Morphology: 

- Endoscopy and jejunal colonic histology 'Electron microscopy 

- Imaging (upper or lower bowel series, capsule endoscopy and the 
new SmartPill measures pressure, pH. and temperature} 

STTEP 3: Special Investigations: 

■ Intestinal immune his to c he cm s try 

■ Ants-enterocyte antibodies 

■ Serum catecholamines 

■ Autoantibodies 

■ Brush-border enzvmatic activities 

j 

* Motility and electrophysiologic studies 

(Nelson tsEtbook of pediatries, 10 Iff) 

Treatment 

1- Treat the cause (medical or surgical) 

2- Adequate nutrition — * Avoid causative food 

— * Medium chain triglycerides 
ht Supplemental min erals & vitamins. 
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Celiac disease 

1 


Definition 

■ An immune -mediated (T-cell) systemic disorder elicited by gluten and related 
prolamines m genetically susceptible indivi duals 

* Triggered by the ingestion of wheat gluten (contains epitopes from gliadm 
which are luglily resistant to intraiinmnal and mucosal digestion} and related 
prolamines from rye and barley — ► incomplete degradation favor the 
imm unoRtinmlatoTy- and toxic effects -> severe mtestiiial mucosal damage 
(Gluten Sensitive Entrap a thy). 

■ Frequent associations 

- Type 1 diabetes, autoimmune thyroid disease. Addison disease, selective 
IgA deficiency, intestiml lymplioma and rheumatoid arthritis 

- Down. Turner, and Williams, syndromes 
fliiaicnl spectrum 

Symptomatic: 

L Frank malabsorption 

- Chrome diarrhea (steatorrhea) with large pale, bulky, greasy, offensive stool 

- Present around ft 1 - 1 '!*■ month with feeding gluten diets 
— Abd omina l distension & pain -> irritability’ 

- Features of malabsorption syndrome (ice befarv) 

- Failure to thrive due to steatorrhea & marked anorexia 

- Finger clubbing 

2. Extra intestinal manifestations: 


- Iron-deficiency anemia, unresponsive 
to iron therapy (most common) 

- Short stature 

- Arthritis and arthralgia 

- Aphthous stomatitis 

- Peripheral neuropathies 

- Cardiomyopathy 

- Isolated hvpertransaminasemia 

Growth Curve dfinumstratas initial mmoi] growth icon 
0-C eb. isllo'wiedfcY ociel of poo; impede with 
ioatoirtau: voudds? ini diarrhea after xit-aiioD c-f 
H-iran-rou mrir a disc faitgie arra*}. After biopsy 
■:or£rofii diagnoiii a&i 'reacmecir with iiiHL-tee ±ei 
'itiii'i 1 arrcru'. growth, improves 
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Silent 

- No apparent symptoms in spite of histologic evidence of villous atrophy 

- In most cases identified by serologic screening in at-risk groups 

Potential 

- Subjects with positive celiac disease serology but without evidence of altered 
jejunal histology 

Diagnosis 

1. Symptomatic patients 

Test for IgA anti Tissue Trans Glutaniinase 2 antibodies (ants-TGi IgA antibodies) 
and in addition for total IgA in serum to exclude IgA deficiency 


If anti-TG2 antibody testing is 
positive 

Ifanti-TG2 antibody testing is 
negative 

I 

i 

- Refer to a pediatric gastroenterologisr 

Cehac disease is excluded 

- Check Ail a -TGI Antibody level 


"N 


If Anti-TGH at or -10* upper limi ts 
of normal— ► Test for HLA and EMA 
(Ehdomysial Antibodies? 



If the patient is positive for EMA rind 
positive for DQ2 or DQS HLA 
testings Celiac disease is confirmed 


If Anti-TG2 1 0 * upper limits of 
normal — * perfonn duodenal jejunal 
endoscopy with multiple biopsies — * if 
biopsies shows villous atrophy— ► 
Cehac disease is confirmed 


If HLA and EMA negative : 

- Repeat testing and 
— Duodenal jejunal biopsies 


2„ In asymptomatic cases: diagnosis of celiac is determined by biopsy 
Diagnosis confirmation: 

Diagnosis is confirmed by an antibody decline, and preferably, a clinical 
response to a gluten- free diet. 

4„ If diagnostic imcert aiuty remains: 

Gluten challenge and repetitive biopsies 
Treatment 

■ Lifelong strict adherence to a gluten-free diet (use maise & rice) 
regardless of the presence of symptoms with aid of an experienced 
dietician 

■ Monitoring for symptoms, growth, physical examination, and adherence 

■ Periodic measurements of TG2 antibody levels to document reduction in 

antibody titers (Nelson teitboo-k of pediatrics, IMS) 
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Velt-A: :■?: smeii : C v- kmanM 

Case L 

A male patient aged one-year presented to the ZF. room with history of se vere watery 
diarrheal attach two days back hut with minimal vomiting hut since chi: meaning vomiting 
becomes mare intractable with loose stool with mucous and blood. On examination, he 
was crying with sunken eyes, severely mi table . temperature 3S=t. thready pulse and 
moderate dehydration. 

a. Y\"hat is the diagnosis? 

b. Investigations? 

c. Management? 

Cate 1 

A 9 months old baby girl, formula fed. presented to you with vomiting and diarrhea for 
previous 12 hours. Or examination she was found lethargic, deeply sunken eyes, sk in 
recotil after more man 2 seconds and capillary refill tuu* 3 seconds (normal 2 seconds) 
Her cuiient weight ls 5.5 kg 

a. What is the degree of dehydration? 

b. What should be initial hue of treatment? 


C ase 3 


An IS month old male ls brou ght co the emergency department with a chief comnLamt of 
diarrhea and vomiting for 2 days. His mother describes stools as liquid and foul smelling, 
with no mucous, or blood. He reportedly ls unable to keep anything down, vomiting after 
every feeding. even water. He has about 6 episodes of dianhea and 4 episodes of vomiting 
per day. He has a decreased number of wet diapers. Exam: temp 37.0. Pulse 110. FFL 25. 
BP ICO 75.. weight 11.3 ke (40th percentile). He ls alert. ul mothers amis, crying at tunes, 
and looks tired. Mminia.1 tears. bps dry. mucous membranes tacky. His diaper is dry-. No 
rashes- are present. His capillary refill time is less than 3 seconds and his skin turgor is 
slightly diminished 


ii , 33 "hut is the degree of dehydra non 

b. How far OR'b is suirsible for this boby? 

c . 33"hac are amount of required fluids? 


/.Source: Care Bared Pediatric:, Han aii Unr. m ei:ity> 



Infections 
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Sc arJet fever 

Etiology 

* Group A S hemolytic Streptococci (GAS) that produce eiythrogenic toxin 

* Transmitted by droplet infection 

* Encubation period: 3 days 

Clinical picture 
Throat 

o Sudden onset of fever and sore throat 
o Tonsils aie red. enlarged with patches of exudates 
which may form a membrane 
o Pharynx is led and edematous 

Tongue 

o In the 1 11 two days: 

White strawberry tongue (white coated 
tongue with red edematous papillae) 
o By the 5* day: 

Red strawberry tongue (shedding of the 
white coat leaving red tongue with 
prominent p apillae) 




Sldn rash 

o Diffuse fed maculopapular, fine punctate — > Goose shin 
appearance. 

o Appears on the 2nd day of the disease, 
o Starts in around neck then spread to the trunk: 
o Rash is mote intense in deep creases (e.g . elbow) — > and 
don’t blanch on pressure (Pasha's Lines), 
o In the face; it spares the peri oral area — > Flushed face 
with circum oral pallor 

o Rash fades with peelrng at the fingers and toes after 3 - 7 
days 



Investigations 

- Leeucoc miosis with neutrophelia 

- Positive throat culture. 

- Raised ASO titer >250 Todd units pe akin g in the second week 
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C oimilicarioiis 

• Early (suppurative; septic); in the 1“ i,veek of illness 
A. Local B. Disfaiit(rare) 



Acute otitis media, mastoiditis 


Sinusitis 

Retropharyngeal abscess 
Cervical lymphadenitis 


- M eningi tis 

- Brsnchopneumooia 

- Arthritis 

- Septi cemia 


• Late (lion suppurative; aseptic); after a latent period (2-3 weeks) 
o Acute rheumatic fever 
o Acute glomerulonephritis 

o Post streptococcal reactive arthritis (non migratory, small and large joints) 
o Erythema nodosum : red. raised, tender nodules over the chin of the tibia 
o Pediatric Autoimmune Neuropsychiatric Disorders Associated with 
Streptococcus pyogenes (PANDAS) include tics disorders, obsessive 
compulsive disorders and Tourette syndrome 
Differential diagnosis 

a. Other causes of tonsiUar membrane 

- Infections mononucleosis 

- Or al moniliasis 

- Agranulocytosis 

- Vincent's angina 

b. Other causes of strawberry tongue 

- Kawasaki disease 

- Staphylococcal toxic shock syndrome 

- Streptococcal toxic shock syndrome 
Treatment 

1. Symptomatic : bedrest, light diet, anti pyrefics and adequate fluid intake. 

2. Antibiotics options 

- Dial penicillin V for IQ days 

- Once daily amoxicillin (50 mg kg. maximum 1 ,000 mg) for 10 day's 

- Single intramuscular mj ection of benzathine penicillin G 

- Erythromycin or azithromycin for penicillin sensitive patients 


Pise | 110 


lllmbstfa i'jfy i’>l:.Tr. 


Pertussis (whooping cough) 

Etiology - 

o Orgaoian: Borditella pertussis & Borditella parapertussis 
q Route of infection: Droplet infection ( mainl y in child < 5years) 
o Incubation period: 1 -2 weeks. 

C linical picture 

1. Catarrhal stage 

o The most infectious stage (1-2 weeks) 
o Coryza 
o Conjunctivitis 
o Cough 
o Mild fever 

2. Paroxysmal ^tage 

o Lasts for 4- 6 weeks up to 10 weeks 
o Paroxysms of cough 

- Series of > 5 cough in single expiration followed by a 
inspir ation against narrow glottis). 

- During the attack;. There's facial redness, bulging 
eyes, tongue protrusion and distended neck veins. 

- Post tussive vomiting is very common 

- After the attack: patient appears drowsy and 
exhausted. 

- Paroxysms may be triggered by eating , dr inking . 
and exertion 

- Paroxysms are more worse at night 

3. Convalescence stage 

o Lasts for 1-2 weeks 
o Gradual decline in severity of paroxysms but cough may last for months 
Ccmghcatioiis 

More frequent in infants and young children 
L Secondary infection 

- Bronchopneumonia i pneumonia usually with staphylococci or streptococci 

- Otitis media 

- Activation of dormant tuberculosis infection 

- Atelectasis 


whoop (forcible 
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2. Seizures: may be due to: 

- Cerebral hypoxaemia 

- Intracranial hemorrhage. 

- Tetany (severe vomiting — > alialosis —>■ v ionized Calcium) 

3. Straining in paroxysms can lead to 

■ Sub-conjunctival hemorrhage 

* Epistaxis 

■ Intracranial hemorrhage 

■ Ulcers of tongue frenulum. 

1 Pneumothorax 

* Hernias ; umbilical & inguinal. 

■ Rectal prolapse. 

4. Malnutrition 
Due to anorexia , vomiting , and faulty food restriction 

Diagnosis 
In catarrhal stage 

- History of contact with to a typical case 

- Nasopharyngeal swab and direct fluorescent antibody staining 

- Nasopharyngeal swab and PCR or Culture 
Iiyiaioxv^mal^fage: Typical paroxysm with: 

- Absent fever, wheezes or rales 

- Cough ^ 14 days 

- Apnea m infants lets than 3 months 

Differenritardi^ from other causes of: 

a. Spasmodic cough: 

1 Pertussis 

2. Adenovirus infection;, associated with sore throat and conjunctivitis. 

3. Foreign body inhalation 

4. Pneumonia: Interstitial or Mycoplasma 

5. Mediastinal mass e.g. lymph node compressing the trachea. 

6. Bronchiolitis 

b. OAercause^^du^nic^cou^ e.g. 

1 . Bronchial asthma: - Recunent wheezy chest 

- Related to allergens or exercise 

- Respond to broncho dilators 

- Relatives with asthma 

2. Pulmonary tuberculosis 
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Treatment 

1 . Cases 

a. General 

- Isolation and Bed rest 

- Avoid triggers of c ouaJi(e. a . hyperactivity) 

- Cough sedatives 

- Care of feeding: small Sequent feeds or tube feeding 

b. Antibiotic 

* Values 

- Reduction of inactivity period 

- Possible clinical iinproveinefit. 

* Choice 

- Azithromycin 10 ingAa-'day for 5 days 

- Clarithromycin 15 rngdcg. day for 7 days 

- Erythromycin 50 mg-kg day foi 10 days 

2. Prevention 

* Active immunization : DTaP vaccine 

■ Antibiotic as far contacts regardless immunization state ± Booster 
dose of DTaP 

* Intia muscular pertussis immunoglobulin for contacts below 2 years 


Self assessment case scenarios 


C me 1 

An infant aged 29 days was taken by ter parents to a local emergency department wilt 
difficulty breathing. The infant tad been coughing for approximately 5 days wilt 
increasing severity, resulting le pos t tussive vomiting ard several choking episodes. At 
presentation, the infant was lethargic, and examination revealed tachycardia and mild fsva' 
.He bad thick, foamy mucus, coming from bis mouth, appeared, cyanotic, and tad sn 02 
saturation of 7^-b.Labaratory results revealed severe lymphocytosis and a chest radiograph, 
revealed petihilar infiltrates 

The infant's mother, aged 20 years, has a prolonged paroxysmal couch with post tussive 
vomiting and gasping for ah' that began appro vim at e!y 3 weeks before die infant's delivery 

a, llhat is rhe diagnosis? 

b, How to confirm diagnosis? 
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Enteric Fever (typhoid fever) 

Etiology 

a Org anism Salmonella typhi & paratyphi (A.B.C) => G-ve bacilli 
o Route of infection: faceo-oral route from caws or earners 
o Incubation period: 2 weeks 
Clinical picture 

1. In young infants 

o Acute onset of fever . vomiting . and diarrhea 
o A picture mimic bac illary dysentery and dehydration 

2, In older cliild: Like adult typhoid 
Fever 

o Has a stepladder rising pattern ; plateau at 35MG C G by the end of 1 mt week 
o Associations 

- Headache, prostration , anorexia , chills and dry cough 

- Coated tongue 

- Relative bradycardia 

Abdominal 

o Diffuse ab dominal pain 
o Diarrhea (Pea-soup?) may occur early — ► 
but constipation predominates later 
o Splenomegaly : small , soft and tender 
o Rose spots : 

- Salmon-Colored, blanching, truncal, 
maculopapules 

- Appear by the 5* day and resolve 
within 5 days 

Outcome 

* By the end of the l rt week the patient may appear acutely ill , lethargic with 
convulsions {jtatiii typhosus) 

* Convalescence stalls after 4 weeks by decline in temperature and 
improvement of the general condition . 

* Relapse may occur within 4 weeks from decline of fever 
Complications 

* Castro intestinal 

- Intestinal hemorrhage and perforation by end of 2 ad week 

- Cholycystitis (possible carrier state ) 

- Perisplenitis 
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- Gastroenteritis — > dehydration and electrolytic disturbances 
• Other rare coioplicarious 



■ Toxic encephalopathy 
* Cerebral thrombosis 


■ Pneumonia 

a FrnpvFmn 


■ CiSdtlS f passible earner state) 


1 | - ■ Carditis 

■ Congestive heart failure 


v Osteomyelitis 
■ Septic arthritis 

{In sickle cell disease and diabetes ) 


* Deep venous thrombosis 
■ Arteritis 


w § 

Relapse: May occur within 4 weeks mom drop of temperature 


Diagnosis 


*■ The mainstay of diagnosis of typhoid remains clinical in much of the 
developing world 

* Blood culture is positive in 40-60% of cases early in the disease 

* After the l rt week 

a. Widal test (Positive titer >1/160) 

- Detect antibodies against O & H antigens 

- Never 1 used alone to prove the diagnosis in endemic areas 

b. Positive stool culture and urine culture 

* Other investigations: 


— Anemia & leucopenia (toxic depression of bone marrow). 

- Thrombocytopenia is a marker of severity 

b. Nested polymerase chain reaction analysis using H 1 -d primers has 
been used to amplify specific genes of S. Typhi in the blood of patients 

c. Culture of bone marrow cells (not affected by prior use of 
antibiotics but invasive) 

Treatment 
1. Case s 
a. General 

" Bed rest & light diet 

■ Symptomatic treatment 

■ Treat complications: 

— Intravenous line and intravenous fluids for shock 

- Blood transfusion for hemorrhage 

- Surgical consult for intestinal hemorrhage and or perforation 


a. CBC: 


PZESIIIS 
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b. Antibiotics choice 

* For fully sensitive and uncomplicated enteric fever 

- Cliloampheuicol or ampiciUm for 14-21 days{high relapse rate) or 

- Alternative: FI our o quino I one 

* For multidrop resistant (ap anvicSSn. sepuooit, and cnlorsswiienial) 

- Floinoquinoione or 

- Cefixime or Ceftriaxone 

* For qninolone resistant enteaic fencer 

- Azithioniycm for 7 days or 

- Ceftriaxone for 10-14 days 
2, Prevention 

- Food & water hygiene 

- Vaccine — > Ty21a or Vi capsular conjugate vaccine (TAB vaccine is 
obsolete) 

Self assessment case scenarios 

Case 2 

A 12-year-old child developed fever about lweek after visiting relatives m the village. Tie 
fever bar persisted for about 10 days . DL.ini.e-a was present for a few days, and then 
cleared. Tie chid is- row constipated Tie child appear: moderately acutely ill. The Tver 
and spleen are enlarged. There are palpable, small (2-4 mm) erythematous spots on tie 
trank only. 

What is che most likely cause of this chrkl's infection? 


Cose j 

A seven-year -old girl presented to our hospital with fever, abdominal pain, name a. 
vomiting and diairhoea for one week duration, followed by fresh bleeding per recram .after 
1C days horn her Limes: . She had history of neither chronic medical disease nor surgical 
operauon. Physical examination on admissLcn revealed pallor. 3? = 30 dO LumHg. pulse 
mte = b on rapid respiration . temperature = 40.2 C C. Her abdominal examination 
revealed mild splenomegaly wuh diffuse abdominal tenderness. Blood profile showed a 
heuio globulin of 7.1 g'dl, and white blood cell of 450C 

An urgent colonoscopy revealed multiple- variable siae pun shed -out ileal ulcer - : 

a, What is the diagnosis? 

b. What are the important four line: of management? 


{Journal Of Medi-cot Cased Reports 2010 , 
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Tetanus (Lockjaw) 


Etiology - 

Clostridia tetani (gram positive spore forming, anaerobic bacilli) 


Spores excreted in amna2 excreta — > contaminate soil and water 


Contaminate wounds, umbilical stump, surgical &. vaccine sites 


Spores ger minat e — > proliferate locally — > produce 2 toxins (tetanospasmin & 
tetanolysin.) which travel along nerve trunk & blood stream 


Reach the CNS then redistribute to spinal cord, brain & motor’ end plate. 
Clinical picture 

Incubation period: 1-14 days but may be longer 

1. Mild tetanus 

* Pain & st lifeless at site of injury for few weeks 

* Occur in patients who received the antitoxin before 

* Mortality < 1% 

2. Generalized tetanus (typical form) 

* Spasms occur in descending form with intact consciousness: 

* Spasms precipitated by visual or auditory stimuli 


- Follow head injury or otitis media. 

- Short incubation period with high mortality 

- Involve cranial nerves palsy. 

- May be followed by generalized form 

4. Tetanus neonatorum (due to contaminated newborn's umbilical s 


i 



i 



o Risus sardonic us : grimacing face due to facial 


muscles spasm 

o Trismus : difficult moth opening due to 


ma s setter spasm. 

o Laryngeal spasm — * stridor and may be 


suffocation 

o Opisthotonus — * arched back 
o Tonic seizure: — ¥ flexed adducted arms and 


extended lower limbs with colonic 
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Complications 

a. Respiratory 

- Laryngeal spasm — » suffocation 

- Aspiration pneumonia 

- Pneumothorax 

- Lung collapse. 

b, Mechanicals (with seven seizures) 

- Tongue laceration 

- Vertebral fractures 

- Muscle heamatoma. 

D^asis 

1 - His ton- of wound and topical spasms 

2- Tfoiuial CSF. 

j- Wound culture may be helpful. 

Treatment 
I. Prevention 

L Active immunization 

- DTaP or DT At 2. 4, b. IS months 

- Booster dose at 4 years 
2. Prevention of tetanus after injury: 

a. Surgical management of the wound (better 1 left opened.) 

b. Prophylaxis as follows (according to immunization history): - 

1. Unknown or received lei; j dozes of toxoid 

* Booster dose of diphtheria toxoid vaccine 

* Tetanus immimoglobidinp (Xtimils) or tetanus antitoxin(50GQ 

units) for contaminated wounds 

2. If received 3 riosaj or more of toxoid 
Ask for the time of last toxoid dose: 

* In clean wounds 

- Last toxoid dose >10 years — > booster dose 

- Last toxoid dose <10 years — > nothing 

* Li contaminated wounds 

- Last toxoid dose > 5 years — 't booster dose 

- Last toxoid dose < 5 sears — > nothing 

3- Prevention of tetanus neonatorum; 

— Maternal immunization with tetanus toxoid 

- Aseptic care of the umbilical stump 
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El. Curative 

1 - The patient is kept in quiet, dark room. 

2- Supportive — > LV fluids 

— > Fjespinaroty Care: 

- Suctioning. 

- Keep patent airway 

- Oxygen inlialation 

- May need assisted ventilation. 

3- Diazepam E.V for spasms (0. 1-0.3 mg/kg) 

4- Toxin neutralization 

- Tetanus urniiuii o g lob u lm 3000-6000 [U 

-Anti tetanic serum (tetanus antitoxin) 50.000-100.000 IU 

5- Penicillin G 200.000 IU/kg/d IV for 10 days. 

6- Immunization after recovery 

Self assessment case scenarios 

Cate 4 

A seven-day-old male baby was admitted to the Intensive Care Uni* with proEreiave 
difficulty in feeding. hypeitcnicLtv. and severe tonic com' action:, of die rnntdet nissraied 
by mmnral '. tirmr i ^udi a.; light. noire or touch. 

The patient was afebrile and eupneic. weighing 2 SCO g. aid had a history of nomtenle 
home delivery. Tie laboratory evaluation was within nomnl except for Cultme from the 
umbilical cord grew several aerobic bacterial specie;, 



1. 3\"hat it the diagnosis? 

2 . 33 "hat are the c liuical sigiit teen ? 

Case f 

A 5 -year-old ummmimized child fell while playing in an old bare and sustained a 
Laceration to his leg. After local wound care, what would be the tno:-f appropriate 
management regarding fetanu; prophylaxis? 
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Vir ill Infection? 


Measles (Rubeola) 

Etiology 

o RNA virus One anti seme type, so, one attack gives lifelong immu nity 
o Transmitted by droplet infection, 
o Incubation period 1 -2 weeks 
o Infectivity period 5 days before & 5 day's after rash 
OmicaljHktuje 

a. Catarrhal stage 
o High fever 

o Non purulent c onjunctivitis with photophobia, 
o Coryza (mucopurulent rhinifs) 
o Cough (dry. hritating. balking) 
o Sore throat 

Koplick' a spots (pathognomonic) 

- Appeal 1 on the 3 ld day of fever 

- Opposite the lower molar teeth 

- Grayish white dots with red areolae. 

- Disappear 2 days after rash 

b. Eruptive stage 
1. Fever /rash relationship 



c. 


o Rash usually appeal' on the A** 1 day of fever 
o Fever rises up to 40 D C for 2 days then rapidly fell 
2, Rash pattern 

o Maculopapular rash 
g Starts behind the ears near the 
hair line 

o By the 1 :t day it covers the upper 
half of the body 

o By the 2 ad day it covers the lower 
body till the thigh 

g By the ¥ a day if reaches the feet When it reaches 
lower limbs, it fade from the face over the next 3 days 
C onvalesce nee stage 
Rash fade in order of appearance with fine branny desquamation (except in 
palms & soles) 
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Measles variants 


Modified (attenuated) measles 




Atypical measles 


Seen in patients with preejustmg 
but incompletely protective anti- 
measles antibody e.g. 

- Receipt of intravenous 
immtmoslobulin 

u 

- Measles vaccination 


Seen in patients who received killed 
measles vaccine (obsolete) and in immune 
compromised 

- Confluent bullous or hemorrhagic rash 

- Bleeding rash and onfices 

- Multi oraan involvement 


Complications 
1. Pulmonary infections 


o 




o 


Coamionly 2^" bacterial infection mainly with strept poemnomae 


with streptococci 
Suggested by: 

- Marked increase of fever 
decline 

- Malaise and prostration 

- Leucocytosis 

■ Pneumonia 



Otitis media 
Sinusitis 

T onsitiapharvngjtis 

LlTuTiglUS 

Tracheobronchitis 


■ Hect's pnenmoma : viral pneumonia with mnltmucleated giant 
cells m the lungs. 

■ Activation of T.B focus : doe to temporary loss of hhypen ensitiviiy 
to tubercnlop-rotein for 4-6 weeks 


2. Gastrointestinal complications 

1. Ulcerative stomatitis up to cancnunoris 

2. Enterocolitis 

3. Gastroenteritis 

Measles may be complicated tv malnutrition 
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3. Neurologic complications (Rare) 

o Viral encephalitis with a CSE pleocytosis 
o Acute disseminated encephalomyelitis during the 
recovery phase of measles 

o Subacute Sclerosing PanencephahtIs(;SSPE); slow 
virus infection which manifest years after measles 
attack 

o GuilLian Baree syndrome 
o Aseptic meningitis. 

c Transverse myelitis 
Others (Rare) 

o Myocarditis. DIC. thrombocytopenia 
Prevention 

■ Measles vaccine at 9 months 

■ MMR vaccine 1 ' c dose at 12- IB months 

■ MMR vaccine 2°* dose at 36 months (in USA at school age; 4- 6 years) 
Treatment 

a. For cases 

Treatment is largely supportive; no specific therapy is of proven benefit 

1. Supportive 

- Bed rest and isolation fill rash disappear 

- Symptomatic e.g. eye care, paracetamol 

- Care of feeding : soft diet , fluids. 

2. Treat complications e.g. Antibiotics for 2iy infection 

3. WHO and UNICEF recommend single oral dose of vit amin A lOO.DOO - 
200.000 DJ to reduce measles morbidity for children with measles 
complications or at risk for complications 

b. Tor contacts 

• Exposed contacts with high risk of c omphcations 

o This groups include infants < 1 year of age. and immunocompromised 
hosts 

o Intramuscular immune serum globulin can prevent measles if given 
within 6 days of exposure 
o Live vaccination is given 3 mouths later 

* Exposed contacts without high nsk of complications: can be given live 
measles vaccine within 72 hours of the exposure better than the 
immunoglobulin 

{'Ike ,4m atem Academy of Felonies, Ike American Academy of Family FlniicitBis, FpTalXne wrbslc) 
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Rubella (German measles) 

Etiologv 

c RNA virus One antigenic type. so, one attack gives lifelong immunity 
c Transmitted by droplet infection' Transplacental 
o Incubation period 2-3 weeks 
o hifectivity period 7 days before & 7 days after rash 
QhricaljMctmT 

a. Catarrhal stage 

- Mild fever and mild nasophaiyngitis 

- Characteristic tender enlargement of posterior 
cervical &, post auricular lymph nodes is :appear 
I day before the rash and last for up to l week 

b. Eruptive stage 

1. Fever .'rash relationship 
o Rash appears on the 2 nd day of fever, 
o Fever drops when the rash appear 

2. Rash pattern 

o Maculopapular similar to measles's but less 
intensely red (RubeSn is a Latin wc>rdjbr “little red") 
o Stalls in face then involve trunk & limbs 
o When reaches the trunk, it fades from the face 
o Fades on the 3 ri day' (3 days measles) without 
desquamation 
Complications 

o Congenital rubella syndrome if the mother catches infection during pregnancy 
especially in 1 E trimester 

o Other rare complications: Thrombocytopenia, encephalitis, and arthritis. 
Prevention ! MMR vaccine (see before) 

Treatment 

1, For cases : Symptomatic care 

2. For exposed pregnant :Test immediately for maternal rubella Antibody IgG 

■ If positive — i 1 she is immune — ^continue pregnancy with close follow r up 

■ If negative and remained negative in subsequent tests — * infectious hasn 't 
occurred 

■ If negative initially and turned up positive in subsequent tests either 

- Termination of pregnancy {Better and rec omme nded) 

- If mother declined te rmina tion- rubella immune globulin may be 
given (may reduce severity of fetal infection) (CDCsnd tyToDete 2012) 
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Roseola Infantum 


Etiology 

o Human lieipes type 6 virus (DN A virus) 
c Transmitted by droplet infection 
c Incubation period: 5-15 days 
o Peak age: 5-15 months mm) 

Clinical picture 

1. Fever .’rash relationship 

c Abrupt high fever up to 39-40 Q C 
o Febrile c onvulsion is common 
o Fever fail by crisis at the 3 rf - 4 a day of illness 
o Rash appeats 12-24 hours after fever's drop 

2. Rash pattern 

o Maculopapular; rose-like rash (Sesmola) 
c Starts on the trunk — > then rise to involve neck, 
face & lower lririb. 

o Rapidly fades in 2 days without desquamation 
Treatment 

■ Symptomatic 

■ Ganciclovir for complicated cases (very rare) 



Erythema Lifectiosum 


Etiology 

c Human Paavo B 1 9 virus (DNA virus) 
o Transmitted by droplets infection and transplacental 
o Incubation period 5-15 days 
Clinical picture 

o Mild catanhal stage followed by 
o Sudden livid erythema of cheeks, (skipped cheeks) 
c Maculopapular rash follows starting on the trunk 
o The rash fades with central clearing (lacy appearance) 
Complications 

c Transient artlmtis/arthralgia 
o Erythroblastopenic crisis in patients with chronic hemolytic anemia 
Treatment 


o Symptomatic 

o IVIG for lmniunodifl c l cuts and chronic hemolytic anemia patients 
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Etjolojv 


o Epstein Barr virus (DNA oncogenic virus) 
o Transmitted by droplet infection and rarely blood borne 
o Incubation period : 1 - 2 months 

o The virus infect the epithelium then establish m B- lymphocytes 
Clinical picture 

o Fever , severe fatigue and sore throat 
o T onsillophmyngiiis with thick white tonsilar membrane 
o Lymphadenopathy(90%) commonly affect cervical group 
but maybe generalized 



o Maculopapular skin rash in 1 5% but in up to 80% 
of patients if ampicillin or amoxicillin me given 
o Mild splenomegaly (50% of cases) 
o May be hepatitis and hepatomegaly (1 0%) 

Complicarioiis 

■ Upper airway obstruction by enlaiged tonsils 

■ Rupture spleen: even with minor trauma 

■ Hematologic disorders: Aplastic anemia, auto immune hemolytic anemia 
and tSn'Oihbocyfopenia 

■ Pneumonia 

■ Myocarditis 

■ Oncogenicity e.g. nasopharyngeal carcinoma &. Burkitf s lymphoma 
Investigations 



- Absolute lymphocytosis (lymphocyte count >45O0.'mm J } & atypical 


lymphocyte 1 :. >10% 

- Positive heterophil? antibody test ; antibodies that agglutinate sheep RBCs 
(Paul Bunnell test) or horse RBCs (Mood spot test) 

- EBV IgM antibody or EB V capsid antigen only for heterophile test negative 
Treatment 

o Symptomatic treatment: antipyretics (avoid aspirin) and bed rest 
o Avoid c ontact sports in the first 2-3 weeks (to avoid rupture spleen) 
c Steroids for: - Tonsillar enlargement with upper airways obstruction 

- Auto immune hemolytic anemia and thrombocytopenia 

- Seizures and meningitis 
c Treatment of complications 
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Differential Diagnosis of ^Inciilopnmilar Rash 

1. Mral Exanthema e.g, 

c Measles 
c Rubella 
c Roseola infantum 
o Erythema infecliosimi 
g Infectious mononucleosis. 

2. Bacterial Exanthema e.g. 

o Scarlet fever 
o Typhoid fever 

o Menmgococcaemia (Toxemia, blood culture. CSF examination) 

3. Ricketssial infections 

4. C ollagen vascular disorders 

o Kawasaki disease 
o Systemic lupus erythematosus 
o Systemic onset rheumatoid arthritis 

5. Allergic 

o Serum sickness and drug eruption : History of drug intake itching 

6. Insect bites (e.g. fleas) — > Itching insect may be seen 

— > Lesions fade on pressure. 

KaTvasflJd Di reuse (KD) : Vasculitis. of medium and small-sized bloodvessels 
Diagnostic criteria 

* Prolonged uner-.pl lined fever of -33. 5 E C > five day: plus at least 4 out of: 

— Bilaterri ton exudative corjunctiiitri 

— Mucositis: clicked, red lips . a StnwEiazy toiip.it and injected pharyxn: 

- Polymorphous. rai-h perineal erythema. folicnved by macular. mu-n ' mlhr oi-rr, nr 
TaiEtioid skin rash of the trunk and extremities 

- Extremity chanses: edema of die dorsum of hand: and feat. and a diffuse oytbema 
of palms and soles 

- C ecvicaJ 1 vmp bo denop a ttyn at least one lymph node 1 . 5 cm m diameter. 

* KD carries nsk of coronary aneurysms and infarction 
Investigations 

— Elevated so me phase reactants and dnomt-Dcytosi: 

— Echocardiography follow-up tor coronary aneurysms 
Treat mem 

■ IMG 2gnxk e IV infusion over 3- 12 boors 

■ Aspinn oral 30-100 mg kE hSi fever decline for 43 torus then anhp’ steles dose 3- 
5 mu kg till acute phase reactants normalises 
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Self riTiSvysinen t ca^e -’iceimrio-s 

C use 6 

A 17-mDnth-olii nc mmmqnize d gui has had fever for 4 days and coryza. manifestations 
followed by a macultjpapulai rash. Once she developed the rash. tie temperature shoots to 
4C C for 2 days. Throat pv amina tion showed grayish white spot;, over die Lima' aspect of 
tie cheek There ls a 4-month-old sibling at borne. 

UTaat is the appropriate management for this sibling? 

C use 7 

A pregnant mother m tbe 1“ trimester brought ter S yen’:, old girl who bad fever and mild 
coryza! mam testations for 2 days. Fever immediately settled tie time a skin rash appeared. 
On enammauon the girl was entirely normal apart fr om famt rosy maculopapular inti over 
tie fate and upper chest alone wnh lender bilateral post auricular Lymph nodes- 

a. What eiautbema disease does this girl have" 

b. What is the appropriate advice for her mother? 

Case 5 

14-year-old gul presented milt a ore -tv eel history of feveidS C. sore throat, progressive 
fatigue, malaise mith mild bilateral posterior ceivioal adenop athy. Sclera j amidice was 
prominent. The abdomen was remarkable for moderate hepatomegaly and splenomegaly. 
Laboratory findings, revealed hemoglobin 12 g dL: platelet count (59.000 mm : white blood 
ceil count 8.40Q mm’ with 10* & atypical lymphocytes. Liver function tests reported AST 
36SIU-L: ALT 319 EU'L. albumin 3.3 g dL. Total bilirubin was 4.0 mg dL and direct 
bilirubin was 2 4 mg dL 

a. T5hnt are tbe most important 4 investigations? 

b. T\hnt is the diagnosis? 

Case 9 

T his is a 5 year old male who is referred to your clinic by the school nurse for suspicion of 
child abuse because the child’s face appears to Lave been slapped" repeatedly. The child 
has been elected up regularly and is up to date -on immunize tions- On examination: 
Temperature is 3S.2 C . slight erythema of hn oropharynx and pinkish red color of his 
cheeks. Further questioning reveals an til cousin with a rash. Ove; the nest several days, 
the malar erythema begins to fade and a famt pink ia:h appears on his tnmk and extensor 
surfaces of hi;, upper extremities. The nuncaJ lash becomes confluent, creating a lacy 

appearance. Both the fever and rash disappear without any further problems 
n, TVhat is your diagnosis? 
b. What is the etiology ? 
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Etiology 

o Varicella Zoster Virns(yZV): DNA famran herpes virus which can cause 
varicella lll children and Herpes Zoster (shingles) if reactivated 
o Transmission : - Droplet infection from cases 

- Contact with sldn lesions horn cases 
d Incubation period: 2-3 weeks 

o Patients are infective 2 day's before the rash and till the rash crusted 
riinieiil picture 
o Prodroma 

- Fever, malaise, anorexia may occur 24-48 hours before (he rash 

- These symptoms resolve within 2-4 days after the onset of the rash 

- On the scalp, face, or trunk 

- Centripetal with little 
involvement of the limbs 

- Erythematous macules — +■ evolve 
into papules — *■ vesicles (tear 
drop on a base of erythema) — +■ 
crusts (and pusmles may form) 

- Simultaneous presence of 
lesions hi various stages 

- Very itchy rash 

- In mucus membranes —*■ vesicles 
may ulcerate 



o Rash 

Appear first 
Distribution 

Pattern 


Characteristics 


Complications 

1 . Secondary bacterial infection of the vesicles (in 5% of cases) 

2. Progressive varicella may occur m 

■ Adolescents and adults even healthy t 

■ ImmiMocamprornised children 

■ Newborns 
Manifestations 

- Visceral organs involvement ( 

- Coapilopathy . and severe hemorrhage 

- Hemorrhagic vesicles (Hemorrhagic veUTcatfa) ^ * 

- Severe abdominal pain( involved mesenteric 
lymph nodes or the liver) 

- Fatal course if adrenal hemorrhage occur 


kiflimnEfl aadtmv ■ofpfiiairitt) 
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3. Other rare complications 

- Mild thrombocytopenia and transient petechiae may occur in 1 -2 v . a 

- Rye's syndrome ; especially with concomitant Aspirin 

- Meningoencephalitis and cerebellitis— > transient cerebellar ataxia 

- Viral pneumonia 

- Viral myocarditis 

4. Congenital varicella 

- If pregnant mother catches infection in the first trimester 

- Clinically: Low birth weight . mental retardation & congenital anomalies 
Treatment 

1. Prevention : Chicken pox Vaccine 

- Live attenuated vaccine. 

- Given at 12- IS mouths age 

- Dose: - Single dose between 12 months to 12 years. 

- Above 12 years — > 2 doses 4 weeks apart 

- Protective value up to 95%. 

2. For cases ■ 

a. General ■nff ^ 

o Antipniritic : calamine lotion . anti his tammies 

o Antipyretic (parac etamole) ; never use aspirin. 

Antibiotics for 2iy bacterial infection 
. Antiviral 


Acyclovii 

20 mg l:g dose, given 4 doses per day. for 5 days 

Value 

Modify clinical picture and prevent complications 

Indications 

Clitidren >12 mo of age: 

- With chronic cutaneous or pulmonary disorders 

- Receiving short-term intermittent, or aerosolized 
corticosteroid therapy. 

- Receiving salicylate therapy 

Non indication 

Not recommended routinely in the healthy child 

Initiation 

As early as possible, preferably within 24 hr of the 
onset of the rash 


|.iui*£V70dia Aemia >ir o/Pediamaj 

3. Post exposure prophylaxis 
a, Chicken pox vaccine 

' Given to healthy children within 3-5 days after exposure 
r Effective in preven ting or modifying varicella especially for 
household contacts and for outbreak control. 
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b. AEti-VZV iiamune globulin 

■ Recommended far post exposure prophylaxis for: 

- Immunoc ompr u ini se d children 

- Pregnant women 

- Newborns 

■ Dose is I vial { 1 25 units) for each 1 O-kg of body weight ,IM 

■ As soon as possible but within 96 hr after exposure. 

e, Oral acyclovir; late in the incubation period may be protective (??) 


Differential diagnosis of papula vesicular rash 

1. Viiai infections 
o Chicken pox 

e Herpes zoster (reactivation of dormant varicella ) 
o Herpes simplex 
a Hand. Foot, and Mouth Disease 

2. Impetigo contagiosa 

3. Scabies 

4. Others: Fungal infectious. Insect bites, Drug eruption 



Hanck Foot, and Mouth Disease 

■ Caused by Cox a clue A virus (an Entero vuh:] 

■ Transmitted by oral-oral or’ fecal-oral routes 

■ Clinically 

- Oral mucosal lesions : macules or small vesicles that evoke to painful 
ulcers 

- Paints or soles lesions : Red macules or papules appear in a Linear 
arrangement. They quickly evolve to forni vesicles with a clear, water/ 
appearance 

* Management 

- Symptomatic e.g. topical local anesthetics to reduce oral discomfort 

- A diet of vanilla ice cream is the easiest to tolerate 
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Sglfasgessmept gage sgenaijos 

C ase lfl 

7 years old child was brought to the hospital because of vomiting. lethargy. shined speech. 
3rd difficulty m walking. The patient Lad been in excellent health until 2 day:- before 
admission His brother Lad Lid varicella 2 weeks previously. The physical examination at 
admission revealed an irritable but cooperative child. A neurological examination revealed 
no- abnormality except for nystagmus upon lateral gaze to either side. His skin shows eoips 
of vesicles and papules mainly on the trunk 

a, Till* is the initial disease? 

b, T\~hat is ike complication? 
e. What is rke prognosis? 


Case 11 

An IS- month -old child presents to your office with a 2 -day history of fesnr. He ls not 
eating well and the mother tells you that she thinks his mouth hurts. On examination you 
see 3 no to vesicles on erythematous bases, on the soft palate and tonsils. The child also has 
small vesicular lesions on Ins palms and soles 

a . TiVhat is rke di a gnosis? 

b, What is rke etiology? 
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Etiology 



■ RNA paramyxo virus affecting the salivary glands 

■ Trtmsmissicn: Droplet infection from hnrmm cases;, no earners. 
• Incubation period: 2-3 weeks. 

Clinical picture 

■ About 25-30% are subcltmcal 

■ Prodroma ; mild fever, malaise & myalgia 

■ Acute non suppurative infl amma tion of salivary glands 
a. Parotid gland 

- Usually one side precede the other 

- Tender parotid swelling — * push the ear' 
forward and outward 

- SI wel ling ‘ by teeth clinching and 1 by' 
mouth opening. 

- Hyperemit s tens on duct orifice 

- Swelling * to maximum over 3 day's and [ over 5 days 
lj. Submandibular gland 

- Submandibular swelling 

- May be with parotitis (Alone in 1 0 %) 

- Less p a infi ll 
c. Sublingual gland 

- Least common 

- Submental swelling 

- May be with chest wall edema 
Differential diagnosis 

1. Parotid stone (acute obstructive parotitis) 

- Pain increase by mastication. 

- Stone maybe felt under the skin 

- Stone can be detected by X-ray or CT 

- Swelling maybe intermittent. 

2. Parotid abscess 

- Mainly due to staph aureus. 

- High fever. 

- Throb bmg pain 

- Pus may ooze from Stenson duct orifice. 




mi 
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3, Endemic parotids 

- Bilateral painless swelling of parotids 

- Due to malnutrition. ankylostoma. chronic anemia 

4. Upper deep cervical lymphadenitis 
Complications 

L. Meningitis and Meningoencephalitis 
o The most frequent complication (10-30 % cases; boys > 
o Most commonly manifests 5 days after the parotitis 
o Clinically 

- Fever. vomiting, headache .and convulsions 

- Meningeal mi tan on signs in older children 

- CS-F (clear, t tension, TproteiLLTlymphocytes, normal sugar) 

- In typical cases, symptoms resolve in 7-10 days 

- Aqueduct stenosis and hydrocephalus are rare possible sequels 
1 . Epidydiino- Orcliitis 

c Commonest complication m adolescents boys and adults 
o Usually follow parotitis 
o Clinically 

- Fever, chilis .lower abdominal pain 

- Severe testicular pain, accompanied by swelling and 
erythema of the scrotum 

- Usually unilateral (Bilateral in h 3 0%) 

- Atrophy of the testes and Impaired fertility 7 may occur but sterility is 
veiy rare even with bilateral involvement 






3. Ocp lioritis 

o Uncommon in post pubertal girls 
o Clinically 

- Pelvic pain and tenderness 

- May be confused with appendicitis when 
located on the right side 

4. Acute hemorrhagic pancreatitis 

o May occur even without parotid swelling 
e Features 

- Acute epigastric pam and tenderness 

- Vomiting, fever ^prostration 

- * sesum lipase is characterisuc 

- Abdominal ultrasound and 
CT scans are diagnostic 
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5. Other rare complications 

■ Sensorineural hearing loss 

■ Thyroiditis 

■ Myocarditis 

■ Migratory polyarthralgia 

■ Mumps embeiyopathy( abortion or enocardial fibroelastosis of fetal heart) 
Treatment 

a. Prevention 

o MMR vac cine (see before) 

b. Cases 

q Isolation: Patients with mumps should stay home from school or 
wort for five days after onset of clinical symptoms, as recommended 
by the American Academy' of Pediatrics (AAP) 
o Symptomatic treatment: 

- Topical application of warm. or cold pacts to the patotid gland 
may be soothing 

- Analgesics e.g. acetaminophen 

- Soft diet (avoid sour fluids) 
o T re abluent of c omphc at ion e. g. 

- Orchitis ( support testis .analgesics) 

-Acute pancreatitis responds to supportive care (IV fluids.electrolytes) 
o The local public health officials should also be notified . 

Case 11 

A 1 7-yeaar-old nnls pan-art was admitted to the emergency umt with nausea and vomiting. 

On physical srammaiicHi the patient was utcolis : low. . had rede, stithies;, his tem.pemn.ue 
was 3S°C, his blood pressure was normal; he had bilateral swellings ir the parotid regions 
ana finding: of unilateral led Twoller scrotum 

a. TflTiiit it the dto gnosis? 

b. llliat it the required investigations? 

t. ^"hat it expected from hi; Lib investigation? 

Case 15 

A 17-year-old mala panert was admitted to the emergency umt with nausea and severe 
vomitire associated with a band-like bad: pam. shortness of bteath and palpitation. On 
physical examination, pulse 19? bp m. tie had bilatetal sw'eliirES m the parotid neriors 
Blood glucose 192 mgtil . amylase 512 ul (n 25-125), CPK 1 121 ul (n 58-174). andCK- 
MB V u 1 (n 2-6) 

3. What is the dia gnosis? 

b. What are fhe most important investigations? 

:Indi.ui Journal -of Radiology and Imaging 200 i .Volume : Iti. Issue : 3. Page : 30-5-30-5) 
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Polio myelitis 


Causes 

* RNA enterovirus with 3 serotypes (I, II, HI) 

* Transmission: Faeco oral infection or droplet infection 

* Outcome of infection 

■ Not all infected case* develop the disease 
* Incidence is 1 diseased for 10.000 infected depending on 

- Neurovnulence of the virus 

- Host factors e.g. Extremes of age ,I.M injection 
Patho|ojv_oftJiediseaw 

* Damage to the motor nuclei in spinal cord (anterior horn cells) and train 
stem — > atrophy of muscles supplied by these motor cells. 

* Encephalitis may develop in some cases. 

Clinical Forms 

Listed in order of severity 

1. Subelinical infectious 

2. Abortive poliomyelitis (minor illness) 

- The commonest form (80-90%) with mild constitutional manifestations. 

- Presentation : Mild fever, rhinitis , sore throat Or Abdominal p ain and 
.diarrhea 

3-. Non paralytic poliomyelitis 

As abortive plus picture of aseptic meningitis 

- Muscle tenderness 

- Meningeal irritation: Pain & stiffness in neck, back & extremities 

- Tripod sign : ask the b aby to sit ; there will be 3 points of support ; 
buttocks, hands behind & feet in front 

- Head drop sign => If the baby lifted => head drop s backwards due to 
weak neck muscles 

— Urine retention due to bladder paralysis 
4 Paralytic poliomyelitis: 

Characters of paralysis 

o Lower motor neurone => hypotonia, hypcreflexia with muscle wasting 
o Asy mme tric => one limb is affected more than die other, 
o Patchy distribution => affect some groups (esp. the large) sparing 
others in the same 1 mt . 
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Types of paralysis 
o Spinal 

- 2 iy inability to walk (lower limb nusdes) 

- Respiratory failure (respiratory muscles) 

- Scoliosis (trunk muscles) 
o Par alysis of medullary nuclei 

- Cranial nerves 9,10,11-12 — ► Palate -pharyiigeQ -Iaryng ea 1 paralysis 

- Respiratory center— *■ irregular breathing 

- Vasomotor center — ^labile blood pr essure and dysrhythmias 
Diagnosis 

Viral isolation Stool Throat 
Differential diagnosis 
A. Causes of acute flaccid paralysis: 


Paralytic disease 

Features of paralysis 

Guiinsn Barre syndrome 

Symmetric . ascending . motor & sensory 

Tick paralysis 

Symmetric . ascending , find the tick 

Post diplitenhc 

Symmetric . descending, motor & sensory' 

Botulism 

Symmetric . descending history 

Transverse myelitis 

Symmetric . non progressive . with sensory level 


B. Causes of pseudo paralysis 

- Bones: scurvy, osteomyelitis and fractures 

- Joints: arthritis, dislocation and synovitis 
Management 

Prevention: Polio vaccines 
Suppoilive 

- Analgesics (avoid injections). 

- Bed rest with good diet. 

- Care of bladder (parasympathomirmtics ± catheter) 

- Care of comatosed 

- Decrease deformity by proper positioning of limbs. 

- Buema and laxatives for constipation 

- Physiotherapy after 2-3 weeks & orthopedic consultation 
Treat complications 

* For Bulbar paralysis: 

- Support respiration 

- Monitor blood pressure 

- Care of nutrition 
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Parasitic Diseases 

Nematodes 

* Ascaris 

* Enteroblius vermicularis 
*■ Ankylostonia (hook worm) 

* Strongyloids 
Clinical features 

- Asymptomatic 

- Abdominal pain 

- GIT bleeding (anemia), 
o In Ankylostoma & Strongyloids — > stem penetration may lead to — > 

pruritic maculopapular rash at the site of penetration (Ground itch) 
o As cans & ankylostoma may lead to pulmonary symptoms dive to larval 
migration 

o Ascaris may lead to intestinal obstruction, 
o Fnterobius (oxyuris) may lead to: 

— > Enuresis & irritability 
— ^ Nocturnal anal pruritus 
Diagnosis 

■ Detect the worm or the characteristic eggs in stool. 

■ Test for complications: occult blood in stool, iron deficiency anemia 
Treatment 

* General: hand washing, fingernails kept cut & clean, avoid bare footing. 

* Albendazole (400 mg PO once) or Mebendazole or Flubendazole 100 mg 
twice daily for 3 days 

* For oxyuris 

- Single oral dose of Mebendazole (100 mg) or Albendazole (400 mg) 

- Repeat m 2 weeks with tr eatment of all famil y contacts 

* Nitazoxanide (100-200 mg bid PO for 3 days )give same cure rate as 
Albendazole 

* Ivermectin (Stromectol. Mectizan) is FDA approved for treatment of 
intestinal Stronavloids 


} 


} 


Infection occur by. 
Ingestion of eggs. 

Infection occur by. 

Skin penetration by larvae. 


j - Maln utrition and unpaired growth may occur 
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Life cvcle 

Exposure to water channels — > cercanae penetrate sSdn which atature into adult 
worms in 1-3 months which travel to: 

- Urinary bladder-*- Schistosoma he arnat opium 

- Intestine — ^Schistosoma manscui 

Adult worms lay eggs when eggs teach fiesli water they inhabit the snails to 
mature into hundreds of cercariae 


Incidence 

&du^t«;om 3 heninatepiLim 

Schistosoma klrmsoiii 

- Prevail in all Er^t 

Prevail in lower Egypt 

C Imicsl 

Pruritic papular dermatitis may occur aT site of cere aril’ entry 

picture 

- Cystitis 

- T emtinal lie aniaturia 

- Late => cancer bladder 

- Bleeding per nectmn 

- Abdomunl parr . diarrhea . tenesmus 

- Late : liver fibrosis & portal hypertension 

iDTCstifatian 

- Urine analysis for ova 

- Eject al snipJc Soot for ova 

- Serology is not accurate 

- Stool analysis for ova 

- Bladder biopsytt search for ova 

- Serology is not accurate 

Treatment 

Praziquantel 4 C 1112 kg d m 2 divided oral dose (drug' of choice) 


Cestoiles 


I. sadnata T^oliuin 

H, Niuia 

Definitive host 

Human 

Human 

Human 

Intermediate 

hoof 

C attles (beef) 

Pigs (pork) 

Fleas 

Infer Hen 

Ingestion of cysdceicus 
bo vis inlander cooked 
beef 

Ingestion of 
cysticercus cellulosa 
m under cooked pork 

Ingestion of eggs 

t linieal picture 

- Abdominal pain 

- Distension 

- Weight loos 

- Abdominal p am 

- Distension 

- Weight loss 

- Abdominal paui 

- Distension 

- Weight loss 

- Irritability & fits- due 

to neurotomns 

Treatment 

Praziquantel 25 mg Le single oral dose 
Mclosaanide : 

50 mg kg PO once for children. 2 e PO once for adults 
However, this medication is no Longer available in the USA 
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Ecchmococcm granulosus 

Definitive host Doss 

w 

Intermediate host Hu nian -. and Cattle 

Clinical pictui'e Eggs change into cysts into the Lvei(2/3) , kings, brain — > 

compression manifestation 
Rarely cyst rupture — > severe anaphylaxis 
Treatment - High dose Albendazole for 6 months 

- Surgical removal or ultra sonic aspir ation for severe 
pressure manif estations 


Diseases Caused Bv Protozoa 



Ainoebiasis 

Giardiasis 

Etiology 

Entamoeba histolytica 

Giardia laniblra 


* Inhabit the large intestine 

* Inhabit the upoer small intestine 


* Exist in two fotms. 

* Present it two forms : 


- Cystic form (cot invasive) 

- Cyst form (nou invasive) 


- Vegetative form (invasive). 

- Vegetative fotm (invasive). 

Transmission 

Fecc-oral route 

Feco-ora! route 

Clinically 

- Asymptomatic 

- Asymptomatic. 


- Amoebic dysentery 

- Diarrhea 


- Extra intestinal (Lung Sc liver 

- Abdominal distention 


abscess) 

- Abdominal pain (chronic, recurrent). 

- May be malabsorption syndrome 

Treatment 

Asvmptomatic intestinal earners 

Preferred 


Paromomycin or Dtioxzm.de 

• Tinidazole 50 mg'iz/d single 


furcate oral in 3- dose for 7 do vs 

dose 


Invasive forms 

• Nitasosanide 


■: Initial 

4-1 1 yr: 200 mg bid for 3 days 


Metronidazcl ?0 me'k-dzv (oral 

12 yr: 500 me bid ford davs 


3 doses) for 7-10 days 

* Metronidazole 15 mg-'t d for 7 


or 

days- 


Tioidazol 50 mik dzv (oral 

Alternative 


single dose) for 3 day's 

c Followed by 

7 days course of oral 
Paromomycin 15 me ’Is ‘day 

■ Albendazole 400 mg once a 
day for 5 days 
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Fever 

Definition 

- A rectal temperature 

- A value >40 °C is called hyperpyrexia . 

- Any abnormal rise in body temperature should be considered a symptom 
of an underlying condition 

Etiology' 

* Infections: 

- Self-limited viral infections (common cold, gastroenteritis) and 
uncomplicated bactenal infections (otitis media, pharyngitis, 
sinusitis) are the most common causes of acute fever 

- Others : urinary tract infections, pneumonia, meningitis .... 

* Inflammatory e.g. Rheumatic diseases 

* Neoplastic e.g. Leukemia and Neuroblastoma 

* Miscellaneous e.g. Familial Mediterranean Fever 
Evaluation of acute fever 

■ Thorough history: onset, other symptoms, exposures (daycar e, school, 
family r , pets, playmates), travel, medications, other' underlying disorders, 
immunizations 

* Physical examination: complete , with focus on localizing symptoms 

■ Laboratory' studies on a case-by-case basis 

o Rapid antigen testing 

- Nasopharyngeal: respiratory viruses 

- Throat: group A streptococcus 

- Stool: rotavirus 
o Thr oat culture 

o Blood: complete blood count, blood culture, C-re active protein, 
sedimentation rate 
o Urine: urinalysis, culture 
o Stool: hemocult, culture 

o Cerebrospinal fluid: cell count, glucose, protein. Gram stain, 
culture 

1 Chest r adiograph or other imaging study 


(Nelson tertbook of peckiilrif s) 
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Fever without focus 

Definiticiii 

Fever without a focus refers to a rectal temperature of 3S D C or higher as the sole 

presenting feature 

Categories 

1. Fever ofimicnowu origin 

Children with fever documented by a health care provider and for' which 
the cause could not be identified after 3 wk of evaluation as an outpatient 
or after 1 wk of evaluation in the hospital 

2. Fever without Localizing Signs 

Fever of acute onset, with duration of <1 wk and without localizing signs 
Fet er without localizing focus 

Common causes 

■ Viral infection 

■ Occult bacteremia 

* Bacterial infections e.g. 

- Ear infection 

- Urinary tract infections 

- Meningitis 

- Pneumonia 

- Osteomyelitis 

- Septic arthritis 
Management 
Hospitalize 

o Neonates 
o Any toxic child 
Medical history for 
o Appetite 
o Activity 
o Reactivity to other's 
o Recent contact with diseased 
o Immunization history 
Physical examination for 

o Look: normal /active ( ? viral illness) or sick-' inactive ( ? bacterial illness) 
o Color and perfusion 
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o Level of atousal 
o Cry quality 
Investigations 

a. CBC for leucocytosis(>l 5000 cell tarn 3 ) . bandemia (band cells >20%) or 
leucoperria (<5000 cell umi 3 ) usually indicate bacterial infections 

b. C reactive protem(CRP) usually negative in viral infections 

c. Urinalysis for leukocyte esterase, nitrite and pyuria {>10 WBC7HPF) 
d Stool analysis for cases with diarrhea 

e. Cultures (urine, stool, blood. CSF) 

f. Chest X ray for any infiltrates 
Start empiric antibiotics for 

1. Neonates 

2. Toxic children 

3. Young children who have not received Kib and S pneumoniae vaccines 
and who have a rectal temperature of >2 9 “C and leucocytosis 
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C 'ompulsorv Vaccines 



BCG 

Oral polio vaccine 

BTaP 

Hepatitis B vaccine 

Measles vaccine 

Nature 

Live attenuated T.B 
badiii (bacilh of 
Caimette & Gaurin) 

Tiivalenl Live attenuated 
polio virus types 1,2.3 
(Snbin vaccine) 

Diphteria £ tetanus 
toxoids with acellular 
pertussis vac erne (DPT 
is no longer used) 

Recombinant HBs Ag 
prepared by r DNA 
technology'. 

Live attenuated 
measles virus, grown 
tn chicken embrvo 
cell culture. 

Indications 

Compulsory Vaccination Started during 

the l - ye ar of life 

- Chrome hlood recipients 

- rV drug abtrsers 

- Hemodialysis patients. 


Administration 

0.05 mJ in neonates 
0. 1 ml m elder; 
Intra dermal m left 
ripper arm 

3 drops oral 

0. 5 ml LM in led thigh 

- 0. 5 ml before 1 0 U| year. 

- 1 ml afterwards. 

IM (in left thigh, deltoid > 

- 0.5 mi S C in 
upper light atm 

Iry doses 

In die 1 41 3 months 

Zero dose at 0-15 days. 
2.4.6 morris 

2,4,6 months 

2,4,6 months (in other 
conditions 0,1.6 months). 

9 months 

BoosteF doses 

At beginning of 
every school period 
tor tnWnlin -ve 

- At 1 5 months 

- At 4 years (Sequent 
doses is recommended) 

- at IS months 

- at 4 yesrsiDT) 


AsMMRat 12- IE 
months and agam at 
4-6 yearn 

Reaction 

Small papule which 
crust then disappear 
nr S- 1 2 weeks 
leaving permanent 
scar. 

No- reaction, has many 

values: 

- Low cost 

- Give both loca: £ 
tumoral immunity. 

- Virus, excreted in 
stool — * ttansmrtted 
to others — ■» 
community immunity. 

- Fever 

- Local tenderness 

- Irritability and crying 

for > 3 torus. 

- Stock like: hypotonic 

hyporesponsive 

episode 

- Convulsions 

- Encephalopathy. 

- Local reaction : pam 
tendernes s, swelling & 
erythema . 

- Fever 

- Headache 

- Mild Fever 

- Farm skin rash 
may occur 1 -2 
weeks after 
vaccination —a last 
tor 1-2 day's . 
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BCG 

Or al polio vaccine 

DTaP 

Hep-ariti s vaccine 

Measles vaccine 

Complications 

* Regional (axillary) 

rimptadenrns => 
need EMU 

* Abscess formation 

* Dissimulated 
infection if given to 
mnnnnafef Qtr 
improper attenuation 
=> need anti- TB. 
Ehugs. 

* Failed vaccine due to 

- defect storage 

- s omiting or diarrhea 

* Vaccine associated 

paralytic polio 
(incidence: 1 750.000) 

Severe previous reaction 
(usually due to pertussis 
vaccine) 

* Failed vaccine due 
to defeat storage 
- injections in 
burrocks 

* Encephalitis. 

General conttaindicatioiis and precautions 
❖ Contraindications to all vaccines 

- Serious allergic reaction (e.g.. anaphylaxis) after a previous vaccine dose 

- Serious allergic reaction (e.g.. anaphylaxis) to a vaccine component 

^ Precautions: Moderate or severe acute illness with or without fever 

❖ Contraindications to live virus vaccines 

- Immuno suppressed paUent (mnnunosuppressive 

therapy' or diseases) 

- Malignancy' 

- Pregnant mother 

Additional 

contraindication:; 

1 Tuberculin +ye 
reactors 
1 Prematures. 

* Lmmunodeficient 
contact 

* In nurseries 

See later 

See cater 

See Latei 

Other forms 


Inactivated polio 
vaccine (Salk) 

* Dose =>0.5 mlS.C 

* Given if sabin vaccme is 
contra indicated 

* Dose of Salk before OFV 
reduce OPV associated 
paralysis by 90% 

TdtaP and Td contain 
reduced dose diphtheria 
toxoid to be given as 
boosters to adolescents 
when pertussis vaccine is 
unnecessary 


AfMR vaccine is 
live attenuated 
vaccine foi 
mumps, measles 
A nioella 0.5 ml 
S.C. 
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Specific comraiudicntious mud precautions to -coinmoufy used vaccine: 


V atone 

True coecr aiudifarioni; and precaution: 

DTaP 

Contraindications 

- E me e pk.il op a thy (e.g., coma. prolonged seizure:} 

- Progressive neurologic disorder. including infantile spasms. uncontrolled epilepsy. 
(Decision: -defer DTaP nnTil neurologic status stabilized) 

Precautions 

- Fever of > 40.5 B C 1 4S hours after receiving a previous dose 

- Shock like state — 4S horns, after receiving a previous dose 

- Seizure ^ 3 days of receiving a previous dose 

- Persistent crying lasting is 3 hours i 4S hours after receiving a previous dose . 

MUR 

Contraindications 

- Pregnancy 

- Known severe umramo deft c l e nc 3 ■ 

Precautions 

- Recent ( < - 1 1 months} receipt of antibo d v- c on tz min? brood anoduet 

- Thromboc ytopenia 

Hepatitis B 

Contraindication 

- Pregnancy 

- Autoimmune disease (e g., systemic lupus erytheniatosis) 
Precautions 

- Tnfent wetghtEE < 2,ftOO srawv, 


{Current Pediatrics textbook) 
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Ocher Vaccines fflcm Compulsory lit Egypt) 


General indie a lions: - High risk patients - Hc-inekojd contact - Travelers to endemic areas 


V arfint 

Nature 

Dosage ( O.f ml j 

Other indications notes 

Heamoplulus influenza type B 
£EEB} vaccine 

Antigenic part of the capsule 

i 

i— t 

K 

i Hyposplemsm 

- at 2,4,6 months 

* Prior to splenectomy 

- booster dose at 15 mo. 

*■ Resistant neplaroUc 
syndrome 

Polyvalent pneumococcal vaccine 

Cap solar polysaccharide- of 
23 serotypes 

- LM. 

Mensugeoccocal vaccine 

Purified capsular polysaccharide 
of types A, AC, C,WB5 

- £.C (local erythema is a 
common side effect) 

- Hyposplenism 

- Pnor to solenectoouv 

Hep iritis A (Qsmii) 

Inactivated 

- LM.; 2 doses 6 months apart 

- Given above 1 year 


Typhoid vaccines 



Drawbacks : 

1- Yi capsular vaccine 

Conjugated vaccine 

-LM single dose 

- Given above 2 years 

- Short period of effectiveness 
Fever . headache . malaise 

:-n:ia 

Live attenuated 

- Oral smzle dose. 

3- T.AB vaccine 

Heat phene- inactivated 

- ini SC : 2 doses 1 mo. anait 


Influenza vaccine 1 

Inactivated mire; 

- IM 2 dose 1 month apart 

- C o mm on. type for season 

* C hronic Inns diseases 
54 Patients on Iona term aspirin. 

Chicken pox vaccine 

live attenuated 

- SC — J- single dose (■=: 12y) 
— )■ 2 dose- (> 12 V) 

* Patients on long term, aspinx 


1 Influenza vaccine may be complicated -with fever . local reactions and Guil Lan E arte syndrome 


Rota vims vaccine 

- Live attenuated, given orally; 2.5 ml- dose for tvvo doses 4 week 5 apart Efficacy 70 % 

- The first dose must he before 5 months and final dose must be before 5 months 

* Complications: loose stool and low grade fever 

* Avoided in gastro enteritis, immun o d e f ici enc y . anaphylaxis and beyond 6 months 



Neonatology 
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Definition 


Neonatal Resuscitation 


Immediate steps done to op timize newborn airway. breathing & circulation afterbirth 
Resuscitation steps 

* Receive the baby in a pie wanned towels and dry thoroughly 

* Quick evaluation of the infant by Apgar scoring 


* At 1 minute 

* At 5 minutes 


—f Reflects the need for and method of resuscitation 
-> Reflects adequacy of resuscitadve efforts. 


S-iEU 

« 

L 

> 

Color (AjjjMarsnce) 

Blue or pale 

Pink, with blue 
extremities. 

Completely pmi. 

H-EiTt rat-a 'HR; Pulse) 

Absent 

Under 100 tnir 

ever 100 

Response to nasal catheter 
(Gmnsce) 

No lesponse 

Giima.ce 

Cough. sneezing. 

Muscle Tone (Activity) 

Limp (flaccid) 

Some fleuion 

Well f.e;;ed 

Respiration 

Absent 

Slow . irregular 

Nounal and c title 


Action plan 

A, Crying baby with good tone (Scores of > 7) 

* Keep warm, Caxe of the cord and Id Vitamin K 

* Deliver to the mum or admit if indicated 

B. Apneic* Flaccid* HR<100 (Scores of < 7) 

* Dry well and keep warm under radiant warmer 
■ Reposition the neck in neutral position and dear airway as necessary 

Reassess Breathing. HR and color every 30 seconds 

I 

* If breathing & HR > 100 bpm but central cyanosis — ► Supply oxygen as needed 

* If apnea, (flappiness) . HR < 100 bpm and /or persistent central cyanosis 



1 


1. Ensure the baby is dry', warm and the airway is patent 

2. Call for help! And 

3. Provide positive pressure ventilation (ERV): 

- Five inflation breaths at 30 crnHiO 
followed if necessary 7 by ventilation 
breaths at 25 crnHjQ for 30 seconds 
- Using bag and face mask or Neopuff 
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Reassess after 50 seconds of effective ve ntila tion 


* If HR < 60 bpin— ‘ PPV (via endotracheal tube) + 
Chest comptessians at rate of 3: 1 with PPV 


Reassess after 30 seconds of effective ve ntila tion and cardiac massage 



HR remains ■=- 60 bpm after 1-2 min heart mtE ® t'F m ^nd rising -> 

stop cardiac massage and continue 
PPV rill spontaneous respiration is 
regained 

1 

Insert umbilical venous catheter and: 

* Send sample for pH. blood gases. Hb and glucose 

* Give Adrenaline 

- Dose: 0. 1 - 0.3 mi kg of 1 10.000 solution 

- Route: intravenous or intra tracheal. 

1 

Reassess after 30 seconds of effective ventilation and cardiac massaae 

I 

If no improvement 

o Give a second dose of adrenaline 
□ Sodium bicarbonate 2 meqkg slow I.V 
for doaimented metabolic acidosis cr if 2 
doses of adrenaline were ineffective 
q Push 10-20 ml kg saline IV ( or O 
negative packed red cells if perinatal 
blood loss suspected or Hb* 0 a is low) 


Purthe: cc.re mdu.de 

• Cardiopuhrcnary monitcring 

* Mechanical ventilation or 
assisted ventilation 

• Surfactant therapy 

* Move to NICU 
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Self asse^menr ca^e w enaiios 

Case 1 

You are attending Jehvery of full Ism baby delivered by elective caesarean section. baby 
delivered cyanosed. no respiratofy efforts. extremities semiflerced. La art rate 1 10 bpm and 
no response to suction catheter 

a. What is the estimated Apgtir score? 

You muted resuscitation with dry mg . wanning. tie-arms airways and yon gave 5 m Lata on 
breaths, ■a.n rhir few seconds the baby i ccloi turned pink. crying with good tone and cough 
for any further suctioning 

b. What is Apgar score new? 

c. Does irhi:- baby bas e perinatal asphyxia? 


Cuse : 

A woman is admitted on to delivery suite at term, Fetal heart rate mcimtomsgsva: abnormal 
with marked decelerations to 4C and baseline bradycanda, She is taken immediately to 
theatre for emergency caesarean section, and the baby is bom 15 mmnres late:. At delivery 
the baby is white. Soppy and the heart rate is very slow 

a. Hint are your firs t actions? 

There is no respiratory effort, the heart rate is 20 bpm and the baby is white and floppy 

b. What are the next four steps? 

The chest is seen to move well, however the heart rate r emains at 29bpm and the baby is 
still white and floppy 

c. What are your next actions? 

The baseline heart rate remains- around 2 Ob pm. Good chest mov em ents contmue . You 
mseit an umbilical venous catheter 

d. What is the first thing you will do after successful placement? 

Heart rate remains slow and you decided to give resus citancn drugs 

e. Vila. at will you use fieri? 

f . How much you trill give? 

Blood tests you send from umbilical venous blood are reported back as: 

Profound metabolic acidosis- and hemoglobin 13.5 gm di . 

g. What two actions you will consider? 

h. What further care you will do for the baby? 


l&nore: Ste/web^y F&r MRCFCE and Beyond} 
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Primitive Reflexes 

Idea 

* Primitive reflexes are automatic stereotypic movements directed from the 
brainstem and requir e no cortical involvement 

■ They are needed for survival and de velopment in the early months of life 

* As the higher cortical centers begin to mature — > successive disappearance of 
these reflexes take place allowing proper neurological development 

Moi o (Star tie) Reflex 

■ Present at birth and disappears by 5 - 6 months of age 

* Start to develop intrauterine at 32 weeks and fully mature at 37 weeks 

* Stimulus 

■ The head is gently lifted then released 
suddenly into examiner's hand (avoid in 
preterm & suspected intra cranial 
hemorrhage) 

■ Sudden withdrawal of the blankets horn 
underneath the infant 

■ Making a loud noise near the ear 

* Response 

" Extension of the trunk 

■ Extension and abduction of the amis 
with ' fanning" of the fingers followed 
by flexion and adduction “as if the 
infant embraces himself 

■ Loud crying may follow 

■ Hr mi ml value 

o Normal reflex in the normal time frame — * Normal neurodevelopment 
o Abnormal reflex 

- Sluggish in sedated newborn and sepsis 

- Exaggerated in early ketnictems 

- Unilateral (asymmetrical ) in Ertvs palsy, fracture clavicle or humerus 
a Ab sent reflex (two sided) 

- Premature < 28 weeks 

- CNS depression by e.g. Anoxia, anesthesia or intra cranial hemoirhage 
c Reflex persisting beyond 6 months is seen in neurodevelopmenta! disorders 

e.g. cerebral palsy „ autistic disosders 
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Grasp Reflex 



Palmar grasp reflex 

Solar grasp reflex 

Present 

Prom birth to 2 months 

Prom birth to 10 mouths 

Stimulus 

i 





Ij>ht touch to the palm 


Light touch to the sole 


Response 

Grasp response 

Clinical value 

* Normal reflex in the normal time frame -^Notmal 
newborn nenra de ve 1 op merit 

* Help estimation of the gestational age: develops at 2S 
weeks and become fully mature by 32 weeks gestation 

* Absent in the same side ofKlumpfce's palsy 


Stepping Reflex 

o Present at birth and disappear by week of age 
o Stimulus: Hold die baby upright with his soles 
touching a flat surface 

o Response: the baby starts walking movements 


Placing Reflex 

o Presents at birth and disappears by 6 <l1 week of age 
o Stimulus: Hold the infant upright with one foot 
touching a surface of table and the dorsum of other 
foot touching the under edge of the table 
o Response: The baby will flex then extend the leg 
to place it on upper surface of the table 
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Rooting Refkx 


o Present at birth and disappear by the 4 th month of age 
o Stimulus: Stroke the baby’s cheek 
o Response: The baby will turn towards die stimulus 
and open his mouth, usually looking for food 
o Retained reflex in older children is associated with 
poor articulation and messy eaters 


Spinal Gain lit Reflex 



Ci Present at birth and disappear' by 1-9 mouths of age 
q Stimulus: lay the baby on his stomach and stroke along 
one side of his spine. 

o Response: The baby will flex sideways toward the 
stimulated side 

o Retained reflex m older children is associated with 

inability to sit still ('ants in the pants’ child), and possible 
sc oliosis 



Asymmetric Tonic Neck Reflex (ATNRl 

o Appear by' the T c month and disappear by the 6^ 
months of age 

□ Stimulus: While in supine .Turn the baby" s head to 
cue side 

q Response: The baby will extend the aim and leg on 
this side while his other amn and leg will flex (fencer 
position) 

o Clinical Value 

- It prepares the baby for future movements like 
turning from back to front and vice versa 

- Infant “stuck” in the fencing posture, is always abnormal and implies a 
CNS disorder 

- Retained reflex in older children is associated with possible scoliosis, and 
poor handwuitins in childhood 
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Landau Reflex 


o Appear by the 3 rd month and disappear by 2 4 months of 
age 

o Stimulus: hold die baby in a prone (face down) position 
o Response: The baby will extend head, trunk and limbs 
o Clinical value: 

- A postural reflex that the infant needs to develop to sit 
and walk independently. 

- Absent in cerebral palsy 



Parachute Reflex 


o 

o 

o 

o 


Present from 8-10 mouths and persist 

Stimulus : Hold the infant's trunk and then suddenly lower 

the infant as if he is falling. 

Response: The arms will spontaneously extend to brake 
the infant' s fall, making 
Clinical value: 

- Protective reflex (a prerequisite to walking) 



(Refcnan: Nelson Tstiwet 20U. Pediatm NeiiroLogj Samdaar:. 20Iff) 
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Incubator care for cririciiUv ill ueonate /veiT low birth weight 

General care 

* Temperature: 29-36 °C :. depending on birth weight ; core temp J6.5-37 c 

* Hiimidity : 60 - SO* 4 : reduce insensible water loss 

* Minima l liandling and strict anti septic measures 


Support Respiration 


Support Circulation 

* Supply oxygen as ueeded by: 


* Vascular access 

4 - Ambient oxygen 


* Intravenous fluids 

4- Headbox 


* Transfusions . packed BBC’s, fresh 

■4- Nasal catheter Vapothenn 


frozen plasma, albumin 

* Assisted ventilation: CPAP. BiPAF 


* hictrpe' eg. Dopamine 

* Mechanical ventilation 


dobutamme infusion 

* Monitoring: pulse oximeter. Blood gases 


* Monitor :blood pressure, heart rate 
and capillary refrll time 



Support Nutrition 

* Depressed breast milk or formula by 
nasogastric tube if enteral intake possible 

* Total parenteral nutrition if enteral mtake 
mipossible( TPN consists of intravenous 
infusion of dextrose, ammo acids , lipid 
vitamins and minerals) 


Specific treatment 

* Phototherapy for j aundice 

* Antibiotics for sepsis 

* Anticonvulsants fer seizures 


Monitoring 

* Vital data 

* Fluid balance: Daily hydrauon state , weight urine output, serum sodium 

* Bloods: Blood glucose, electrolytes. CBC 7 CEP, sepsis workup. .. 

* Drug levels, and TPN follow up lab 
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Birth Injuries 

Cranial Injuries 


1. Canut succednnemii 

Subcutaneous fluid collection 
keen immediate afrer birth 


o Diffuse scalp swelling (cross the su.ti.ae lines) 
o Over tiie presenting pait of the bead 
o Soft consistency 

o May be with ecchymosis of tiie overlying skin 


T re at men : Nothing inquired: it resolves in few days 
1. Cenhallieinato ma 

Sub -periosteal blood collection seen few hours after birth 

Criteria 

o Localized scalp swelling (never cross sutures 
lines ) 

o Over any bone (commonly parietal or occipital] 
o Fnm consistency 
o Possible associations: 

- Linear fracture in 15-20% 

- Anemia and jaundice (if large) 





Treatment 

* Observe ; most cephalhemaomas resolves spontaneously over 8 weeks 

* Treat complications 

- Blood transfusion for anemia 

- Phototherapy for jaundice 

- Antibiotics, Incision and drainage for infection 

* Avoid diagnostic aspiration—' carries lisk of infection 
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3. Litrnc i anial Hemorrhage fICHi 
Risk factoid 
o Birth trauma 
□ Bleeding disorder 
c Perinatal asphyxia (esp 


* Subarachnoid hemerrh 

* Germinal matrix hemorrhage intraventricular hemorrhage {UMH/l VH) : 

- Mainly in preterm; mainly in the first 3 days of life 

- Starts, in the highly vascular perivenfnailar ger mina l matrix then may 
extend to the ventricular system. 

Clinical picture 

* Asymptomatic: Common: basically with GMH f IVH 

* Mild hemon tinge 

- Reduced spontaneous movements 

- Hypotonia . poor suckling and Moro 

- Apneas 

- Anemia and fail of hematocrit 

- Abnormal eye movements 

* Severe hemorrhage 

- Bui iz in? fontanels 

- Decerebrate posturing 

- Hypotension. Collapse 

- Hypoxia 

- Seizures 
Diagnosis 

c Cranial CT scan or MRI 
q Crania! ultrasonography: 

- Very sensitive & quick in diagnosing GMH/TVH 

— Infants <1.000 g are at highest risk and should undergo cranial 
ultrasonography within the 1st 3-7 days of age 

c Coagulation profile (FT. PTT. platelets) 

□ CBC for anemia 


Types 

* Subdur al hemorrhage 
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Prevention of IVH 

*■ A single course of antenatal steroids for 24-34 wfc pregnancies of gestation 
that .ue at nek for preterm. delivery 

* Low-^dose mdonrethacin (0.1 mg/kg/day for 3 days) to VLBW preterm 
infante reduces the incidence of severe EVH 

Avoid fluctuation in cerebral blood flow by regulating blood pressure and 
PaC02 

* Reduce infan ts fighting the ventilator by using synchronized ventilation 
and minimal han dlin g and minimal E 11 suctioning 

* Correct any coagulopathy 

Treatment 

* Supportive care in NICU 

* Treat anemia with blood transfusion 

* Correct any coagulopathy 

* Consider starting mo tropes e.g. Dopamine if hypotension persists 

* Symptomatic treatment for e.g. s eiz ures, raised intracranial tension 

* Repeat cranial ultrasound at intervals (usually within 3-5 days then weekly) 

* Tv euro Surgical consultation 


Nerve Injuries 


1. Facial nerve injury 

Peripheral facial neive injury results in paralysis of whole face 
on the same side: 


• Inability to close the eye flimly 


Absent nasolabial fold. 


■ As ymme tric cry. 

* Deviation of the mouth to healthy side 



Treatment 

*■ Care of the eyes with — > eye drops & ointment. 

* C aie of feeding 

*■ Physiotherapy -> if persist more than 3 mouths — > neuroplasty 
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a. 


2, Bracltial plexus ini nrv 

Duclierme-EiVs palsv 

o Injury to the upper nerve roots (C^. C<) of brachial plexus 
o Paralysis of upper arns muscles with loss of abduction external rotation 

and supination 

Criteria 



Look: The ann is adducted, internally rotated and 
prouated (TTazYer s rip posritre) 

Test: Lost Moro reflex, and preserved Grasp reflex 
on the affected side 

Association: Phemic nerve palsy m 75 % of cases 
o Present with respiratory distress, and 
predo minan t thoracic breathing 
o Diagnosed by : chest x ray ( inspiration Elm) 
and fluoroscopy (detect paradoxical movement) 


Treatment 

q Partial intermittent immobilization in opposite position i.e. abduction. 

external notation and supination {.Sfnnjr? of liberty splint) 
c Physiotherapy after one week (after resolution of nerve edema) to prevent 
muscles contractures 

Prognosis 

o Full recovery occur in more than 9G% by 3 months 
o If no improvement within 3 months, consult neuiosuagery 


lx 


Hu tup he's palsy 

o Injury to the lower nerve roots (C-. Ca. Ti) of brachial plexus 
o Paralysis of all intrinsic muscles of the hand 

Criteria 



Look: Claw-hand deformity 
Test : Lost Grasp reflex, and preserved Moro 
reflex on die affected side 
Association: Homer syndrome if sympathetic fibers 
uf Ti are involved — * ptosis . meiosis. 
enophdialoms and anhydrosis 


Treatment 

o Hand is kept in neutral position with pad of cotton in the fist (hand writing 
position } 
o Physiotherapy 


Page | 15S 


H!ii£n::d 5im Kflit'-n 


Bone Injuries 


fracture claticle 


Commonest bone to be fractured in neonates especially if large and breech 



Look: 

* Bone irregularity and Crepitus on the affected side 

* Pseudo paralysis of tire affected Inch 

* May be excessively irritable newborn 

lest: Moro reflex — * Absent Moro on the affected side 
Request: Orest X ray— >dia gnostic (soft tissue 

ultrasound has equal sensitivity and safer} 


Treatment 

Immobilization of aim and shoulder (figure S bandage) 


Soft riwue Injuries 


I. ^ve^orSgleeii 

Clinical pictur e - Severe pallor —> up to hypovolemic shock . 

- Indirect hyperbilirubinemia 

- Abdominal distension with discoloration of abdominal wall. 

- Abdo minal ultrasound is diagnostic^? paracentesis) 

Treatment - Blood transfusion. 

- Surgical exploration 


1. Adrenal hemorrhage 

- Neonate adrenals aie large, friable, highly vascular . 

- Unilateral in 90%; mainl y on tire light side. 

Clinical picture - Pallor 

-Hank mass 


Treatment 


- Adrenal insufficiency: vomiting , poor feeding , shock . 


- Abdominal ultrasound /CT — > diagnostic 



- Blood transfusion 

- Intravenous fluids 

- Corticosteroids replacement 
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Ctt e 3 


Self asse^menr CnTGe vc^ii a lies 


Hi:- newborn miant develops tachypnea with cyanosis;. She improves somewhat on oxygen 


"but has predominantly thoracic breathing movement i. and the chest x-ray. which appear : to 
have been chken inadvertently at expiration, -j- ptw- . ncamal 
A. The procedure most likely to provide n. specific enologic 
diagnosis i: 



1 . Venom- blood gas 

2. CT scan of the bead 

3 . Fluoroscopy of tie chest 

4. Bronchoalveo tar lavage 

5 . Blood cultuie 
B. ^"htii it the diagnosis? 



C-i^e -I 

You are asked to review a baby on the postnatal wands 
12 tours of age after a difficult breech delivery. 

The baby was- said to be fractious- and is not feeding. 
As a part of sep sis screen chest X ray was canned out 
Mat is the din gnosis? 


C ase £ 

A tenn 3.5 kg female baby at 34 bom of hfe was admitted for unexplained pallor and 
abdominal distension, ste was bom to 29 yens old mother by difficult breech vaginal 
de lively and she had poor Apgar scoie at birth. On examination she was very pale 
jaundiced .tachycardia and tachypnek. Abdominal examination revealed a smooth non 
ten dei- mass in the nglit flank ssith no evidence of See fluid. Hb'o was 6.$gmdl . indirect 
bilirubin 14 mg dl. FT : -3Q seconds. FTT -60 seconds .Urea, creatinine and livei enzymes 
were normal 

a. What is the expected diagnosis? 

b. ^"hat is the investigation of choice" 

c. V.lmr are the 4 mam initial lines of treatment? 
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N'eouatal Septicemia 


Definition ; Sellout systemic infection of tiie newborn. 
Classification 



Early sepsis 

Late and nosocomial sepsis 

Pattern 

Acquired before ar during Oliver,' (vertical 

Develop after delivery from 


Htatder-to-ckDd Stans mission) 

•DrEtsmsBis acquired in the 
hospital or the community 

Onset 

hi the 1 ’ week (usually -:72 hi - ) 

After the 1 J week 

Fisk factors 

* Prematurity 

* PreiraniJiry. 


* Premature rupture of membraDK i S dr. 

* Hospuajizatica 


* Clxcdoamuiaaitis 

* T-TnibiEical cartel eiizatkra. , 


* Material intrapartum fever >3 S.0 : C 

^poar cord care 


* Maternal bacteraria. 

* Endomc.diaaL intubation 

* Mechanical reuiiladon. 

Organisms 

* Group 3 streptococci (GBS) 

* Stapbjhococcus Aureus. 


« E.Coh 

* Hemophilus mtlnenva 


1 Luteiia monocytogenes 

* Klebsiella. 

* Pseudomonas . 

* Viral or Candida 


Clinical picture 


1 Early manifestations => Non specific = Not doing well baby 

Lethargy ; excessive sleepiness ^°° r ^ 0T0 - 1L; ^ sucfclin-s 1 reflexes 


Apneic attacks, pallor, cyanosis 


Unstable temperance (hypothermia 
mere common and more serious) 



Poor feeding & feediitE intolerance 


2. Late manifestations => Early manifestations plus more focal infections 



Meningitis 


Hepatitis 

Direct hv p erbi lira b me mi a 
Hepatosp leno megaly 

Necrotizing enterocolitis 


Sclerema = hardening of the 
skin (poor prognostic sign) 


Pne umonia 

Septic shock Septic renal 
failure with oligoanuria and 
metabolic acidosis 

Purpura D1C 
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3 Presence: of one or more risk factors especially in premature or meclianically 
ventilated baby with persistent metabolic acidosis should suspect sepsis, until 
prove otherwise (Antibiotics must be used till negative cultures are obtained). 
Diagnosis 

1. His ton' : for risk factors 

2. Clinical picture 

3. Investigations 

a. Sepsis screen : Septicemia is suggested where 
f:BC: •finding's 

- Leucopenia < 5000 mm 5 (with severe sepsis) 

- Toxic granulations m neutrophils. 

- Bandemia: Band cells (immature) -20% of total neutrophil count. 

- Less commonly leucocytosis (> 30.000 mm * 1 2 3 4 ) 

- Tin' o mb dc yr ope m a 
Markers of infl ammation 

- Serial determination of C-reactive protein (CEP) 

-ESR 

b. Deiectcrmsari^ 

- Cultures of Blood, CSF, mine, and endotracheal aspirate. 

c. Evidence of Miiltiorgau Svs rem Disease 

1- Pulmonary Chest x ray for pneumonia, blood gases 

2- CSF analysis, culture and gram stain for meningitis 

3- Liver enzymes, bilirubin, ammonia, prothionibin time. PTT 

4- Serum urea and electrolytes, blood glucose 

Differential diagnosis 

Other causes of critically iil neonate: THE MIS FITS 
T : Trauma e.g. intracranial hemorrhage 
H : Heart disease e.g. congenital .hypoxic, hypovolemic 
E : Endocsine e.g. congenital adrenal hyperplasia 
M : Metabolic disturbances e.g. hypoglycemia , hypocalcemia 
E : Inborn errors of metabolism 

S : Sepsis 

F : Fits{seiznres) 

E : Intestinal catastrophes e.g. intestinal obstruction, NEC 
T : Toxins 

S : Severe asphyxia 
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Management 

A. Prophylaxis 

Maternal intrapartum an:picilIkL prevent perinatal transmission of GBS 
Indications 

* Previous infant with invasive GBS disease 

* GBS bxteruria dining current pregnancy 

* Positive GBS screening culture dining current pregnancy (unless a cesarean 
delivery is performed before onset of labor or amniotic membrane rupture) 

* Unknown GBS status at the onset of labor and any of die following: 

c Delivery at <37 weeks ’ gestation 
o A irmi otic membrane rupture >1S hi' 
o Intrapartum temperature >3 8.G q C 

B. Curative 

1. Incubator care in neonatal intensive care unit (NIC U) 

(See before) 

2. Specific treatment 

* Imm ediate parenteral antibiotics are initiated after taking appropriate 
cultures. 

* Antibiotics are given according to culture- and sensitivity (CV S ) 

* While waiting for C/S ; empiric antibiotic combinations is given: 
o For early onset sepsis: Airtpicillin plus Gentamicin 

o For late onset sepsis: Vancomycin(or oxacillin) plus Gentamicin 
o Some experts rec omme nd antifungal prophylaxis with fluconazole for 
particularly high-risk newborns — that is, those of extremely LBW 
(<1000 g) and low gestational age (<27 wfc), 
o Thud-generation cephalosporins such as cefotaxime or ceftazidime are 
valuable additions for treating documented neonatal sepsis and 
meningitis 

o All antibiotics should be given for 10-14 days (3 weeks for 
meningitis). 

o Dose and interval of antibiotics depends on huth weight and 
gestational age 

g Peak and trough levels of Gentamicin and Vancomycin are useful to 
ensure therapeutic levels and minimize toxicity 


3. Treatment of complications 
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Necrotizing Enterocolitis (NEC) 

Definition 

Syndrome of acute intestinal necrosis of unknown cause usually affects sick 
prematures with high mortality rate. 

Risk factors 




1 . Prematurity 

c- The most important risk factor 

10% of infants ' lfiOO am 


2 . Intestinal itchaeinin due to 
j Perinatal asphyxia 
o Parent ductus arteriosus and 
mdo mediae in 
o Poiycythaeinia 
□ Umbilical catketenzatioE 


3. Feeding 

Non breast fee ding with 
hyperosmolar formula 
=. Aggressive enteral feeding 
in prematures 


Fatfacsenesis 

* Sloughing and necrosis of the intestinal mucosa 
especially at remiinal ileum and proximal colon 

* Srqperadded infection (Klebsiella. E-coli. Clostridia. 
& Viruses) => Gas formation within tie bowel wall 
— > extensive bowel necrosis and Septicemia — + 
perforation & pentomtis 




%( 




• Platelet activating factor, tumor necrosis factor and cytokines may play role 


Clinical pic rui e 

Presentation is usually within l 5t 2 weeks of life 
A. Nonspecific Systemic signs : any combination of the following' 
« Apnea 
- Lethargy 

* Decreased peripheral perfusion 

* Shock (in advanced stages) 

* Cardiovascular collapse 

* Bleeding diathesis (consumption coagulopathy) 
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B. Abdominal manifestations 

* Feeding intolerance 

* Delayed gastric emptying 

* Abdominal distention (Tabdominal girth) 

* Abdominal tenderness 

* Ileus/ decreased bowel sounds 

* Abdominal wall erythema (advanced 
stages) 

* Hematochezia 



lines ligations 
A. Radiological 
1. X-ray abdomen 

* View: Anteno posterior and lateral 

* Should be done and repeated every S hours in the first 2 days 

* Findings 



Pn .2 uni i c o m - ihth ■■ t ill 3 ii i Pneumo -pen to □ eum (§a; Intrahepatic portal r enou-j 


(eas in the mte stmal wall) iindei the diaphragm) if 

perforation occurred 


1. Abdominal ultrasound 

c Sensitive for pueumatosisrintestinalis but require skilled sonographer 
o Doppler of the splanchnic arteries can distinguish veiy early NEC from 
benign feeding intolerance in a mildly symptomatic baby 
B. Laboratory findings 

- Triad of thrombocytopenia , hyponatremia and metabolic acidosis. 

- Stool examination for occult blood (Gauiac test). 

- Sepsis workup: CBC. CRP and Culture of blood, stool, and CSF 
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Prevention 

* Breast miifc reduce tile incidence of NEC. 

* Avoid aggressive feeding in preterm 

* Prenatal eorticosteriods 
Treatment 

o To NICU for fusil monitoring and supportive c me 

* Enteral feedings for "-14 days according to severity 
c GET rest and nasogastric decompression 
c Intravenous, fluids Total Parenteral Nutrition (TEN) 
c Broad- spectrum antibiotics : Ampicillin Gentamicin 

and either Clindamycin or Metronidazole) 

* For respiratory failure (oxygen therapy, ventilation) 

* For cardiovascular failure(fluid resuscitation, pressors) 
o Pediatric surgeon at the earliest suspicion of 

de veloping NEC 


Admit 

Stop 

Start 


Support 

Consult 
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Congenital Infectious (TORCH) 


ToxopIaLtnosi:, 

Congenital RubeUa 

C ‘ytocaegaloiTius 

Hei pa-: simple.': type II 

T rvxrml a nn- gc”{E 

protozoan inhabit 
cats gut oocytes 
in their stooS -> 

rmih^miratiP. foci 

water & its raw meat 
of infected cattle: 

Ntitemal ™™n 
measles specially m 
the 1" trimester 

DNA virus mfestiori 
can be: 

o Transplacental 
o Perinatal 
o Ie breast milt 

DNA virus* mfectioE 

be : 

c Transplacental 
c Contact wilt genital 
Eesions duaiLE vaginal 
delivery— > common 


General clinical features 


Ar History suggestive of congenital infection 

1 Previous abortions or intra uterine fetal death 
■ Maternal Fever ,SkLn rash or Skin vesicles during pregnancy 
E. General features suggesting congenital infection : maybe 


q Hepatosplenomegaly 
c Geiierahzed iyn^hadenopathy. 
o Anemia 

o Thrombocytopenic purpura. 
d Remands (fc onjugat ed b ihnib m) 



Mental retardation 

- Seizures 

- Microcephaly 

- Chorioretinitis 


Low birth weight 

* Into uterine growth restriction 

* Prematiuitv’ 


General workup 

* Detection of specific IgM or rising titer of specific IgG 

* For clinical features e.g. 

- CSC with differential WRGs count 

- Fundus, examination 

- Liver enzymes and bilirubin 

- Plain skull radiograph. CT. MRI 
■ Isolation of the causative organism 
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CoD^uitfil Toxoplasmosis 

Oimcal picture 

* General features 

* Hydrocephalus /Micropht halmia /tfcuriorefimtirT' * 
Diagnosis 

* Genera! workup 

* Isolate of tlie organism from the blood 

* Skull X-ray, CT: Diffuse calcifications. 

Treatment 





A. Prevention 

* Food hygiene 

* Spiianiycin for seropositive ptegnant 
B Curative 

* Symptomatic treatment 

* Triple therapy for up to 1 year pynmetlianiine iblonic acid, sulphadiazine 


Congenital Rubella Syndroine(CRS) 

C linical picture 

* Even if asymptomatic infection occurs in the mother, rubella can be 
transmitted across the placenta to the developing fetus. 

* The earlier in gestation the infection occurs, the greater the injury 

* 4G% of fetuses infected during the first 8 weeks spontaneously aboit 

* Some infants at risk aie notnial 

* Some appear norma! at birth but later aie found to have healing Loss| 

* Some aie small for gestational age and at birth have congenital anomalies : 



Congenital Lent disease 
o PDA 

o PulmonaiY steojous 


3 Hepatosplencmegziy 
d Lvinuhadenjopa dry 
j Anemia 
a Ptnpura 
a Hepatitb 


T 

GuoLioieticitis 
(salt and pepper appearance) 


ease^ 2 nibeLhfcLm lanh. or 2 
characteristic raised. blmsla. papular' 
eruption. termed a blueberry muffin 
rash, may be evident as tie re-suit of 
dartml etythropoteiLS 


3 

3 


Catarct. glaucoma, unnophthalmia 
Smsatineural den fire:-: . MunngeoenrepLaiitit 
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Prognosis 

Survivors of rubella syndrome are highly likely to be deaf and have significant 

psychomotor retardation 

Diagnosis 

* General workup 

* Viral culture and specific IgM titers 
Treatment 

* Infants with congenital rubella are chronically infected and tend to shed 
live virus in urine-, stools, and respiratory secretions for up to a year. 
Hence, they should be isolated when in the hospital and kept away from 
susceptible pregnant women when sent home 

* Symptomatic treatment 
Prevention 

* Rubella or MMR vac cine 

* Pregnant exposed to Ger man measles— ► abortion or I.V Inmiunoglobuhn 


C ongenital CMV Infection 


* GeneraS clinical features and general workup as before 

* Isolate the virus from urine 

* Periveutiicular calcifications 
Treatment 

* Hype rimmu ne anfi-CMV 
immunoglobulin. 

* Symptomatic treatment 

* Ganciclovir 

* Avoided by blood products screening 



Congenital HSY Infection 


* Skin and mouth vesicles and ulcers 

* Kerato conjunctivitis 

* Encephalitis 

* Disseminated form: [multi organ) => septic shock like -- r i 

Diagnosis 

* Isolate CMV from the vesicles or conjunctiva smears 

* Stull X-ray, CT: May show diffuse calcifications 



m 


* Avoided by cesarean section for mothers with genital lesions and Acyclovir 
Treatment - Symptomatic treatment — Acyclovir or Vidarabine 
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Self-n^e^meiit case ^cennrio^ 


C r,e6 

Thu: is a 3.2 kg term newborn female delivered viz normal 
spontaneous vaginal dehveiy. Rupture of membranes 
occurred 21 tom'; prior to delivery \riir clear - fluid There 
was a maternal fever 33. 1C. Apgzr scores were S and 9 
The mf:nc appears slightly pale and mottled, with 
persistent punting. shallow respirations, and lethargy 
Hei - fontanel: and Heart exam: were normal. 

Chest Kray is- shown 

a. T^hat is tLe likely diagnosis? 

b. Comment on tLe X ary ? 

c. TVhat are further investigations required ? 



Case ~ 


A 2S weeks gestation infant has been bom and has needed 
relatively tittle ventilator sup pent. Feeds are introduced on 
day' 3 end increased slowly. on day 5 he deteriorates raid 
there was obvious abdo mina l distension. An abdominal 
X ray ts obtained 

a. T^"hat does the a ray show? 
h. ttluit do you think has happened? 
c. TVhat will you do neit? 



Case $ 


A baby boy r delivered at 3S weeks gestation with a burih weight of 2 kg and a head 
circumference of 31 cm . At day 3 postnatal . he had neonatal dnonrbocyfopenia requiring 
platelet transfusion. Later, brainstem evoked responses indicated 
severe bilateral sensorineural deafness. His mother had a contact 
at 9 weeks' gestation with a famil y member with rash, and she 
developed same illness 1 week Later. 

a. TChat is tLe diagnosis? 

b. Wlm t is tLe skin lesion seen? 
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Neonatal Jaundice 


Jaundice: is yellowish discoloration of shin and uncus membranes due to increased 
serum bilirubin above normal levels 
Normal cord bilirubin is less chan 3 mg/dl. 

Jaundice is obvious clinically in neonate when serum bilirubin exceeds 5 mg/dl 

Bilirubin Metabolism 


1. Production: Bilirubin is produced mainly from old EBCs 
o Old EEC s give rise to globiu and liaem 

Globin enter the amino acid pool of the body 

Haem spilt into iron and biJiverdin which change into unconjugated bilirubin 
Unconjugated (mdirect) bilirubin has 3 criteria : 

- Fat soluble-* can cross Blood Brain Barrier (BBB) 

- Water insoluble — * can not be excreted in urine 

- Detected by indirect Van Den Berg reaction 

2, Transport 

Indirect bilirubin is earned on albumin 
( unconjugated or hemebihrubin) 

5. Uptake by hepatocytes 
Bilirubin bind to cytoplasmic ligandins 
; Z & Y proteins to deliver it to endoplasmic 
reticulum where conjugation occur. 

4. Conjugation 

Conjugation of bilirubin stimulated by 
glucoronyl transfera se enzyme give rise to 
conjugated or chnlebiimibin w’hicb is 
water soluble (ex c re c table m mine) and lipid 
insoluble (cannot cross BB B) 

5. Secretion 

Active secretion of conjugated bilirubin by 
liver cells into bile canahcuh. 

6. Excretion 

Excretion of conjugated bilirubin & 
bile salts into the intestine. 


Bilirubin in intestine 


o 


Some amount is deconjugated by mucosal 
enzyme;. £ glucoronidase -* 
unconjugated bilirubin — * reabsorbed 
to die liver (entero- hepatic circulation) 
Some amount is changed to 
stercobilinogen -> stool 
Small amount of stercobilinogen reach 
the systemic blood (urobilinogen) -> mine. 





Urine 


Steal 
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Uucouj ligated Hyp e j b ilii 11b i tit in i a 

High Total Semin Bihrubin (TSB) & conjugated bilirubin < 15 % of TSB 
Causes 

1. Bilimbin over production 

I, Increased l ate of hemolysis (Re ticulocyte count elevated), 

a- Direct Coomb's test positive 

- Rh, incompatibility. 

- ABO blood group mcompatibility 
b- Dinect Coomb's test negative 

- Spherocytosis 

- a Thalassemia 

- Glueose-6-phosphate dehydrogenase deficiency. 

II, Non hemolytic causes (normal reticulocife count,) 

* Extra vascular hemonhage : Cephalhematoma & Internal hemorrhage 
■* Elevated RBCs load (Polycythemia) — > T RBCs turnover 

* Enhanced enterohepatic circulation of bilirubin 2^ to gastro intestinal 
stasis e.g. congenital pyloric stenosis and breast feeding jaundice 

2. Defective uptake : Due to defective hgandins (Z&Y proteins) 

3„ Defective conjugation Glucoronyle transferase enzyme may be : 
o Absent — > Cn ggler - Najjar syndrome type I 

o Deficient — > C higgler — Najjar syndrome type II 

— > Gilbert syndrome 

o Immature — > Physiologic jaundice 

o Under stimulated — > Hypothyroidism, hypoglycemia, hypoxia 
o Inhibited —> Breast milk jaundice, Lucy- Driscoll syndrome 

C linical features 

* Skin and sclera : bright yellow / orange 

* Color of urine : usually normal . 

* Color of stool : may be dark 

* Possible Concurrent problems: 

(Absent in physiologic jaundice) 

* Risk of kemicteius if indirect 
bilirubin exceeds the binding sites on 
albumin or with leaky blood brain 
barrier 

* Risk of anemia: if hemolysis exists 
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* T imin g of Clinical jaundice: 


* In the l rt day of "life 

- Hemolytic disease of newborn (Rh or ABO 
me compatibility (until prove otherwise). 

* In the 2“^ - P 1 day 

- Physiologic iaundice 

of life 

- Ciiggler Najjar syndrome 

- Hemolytic anemia 

* By the 4^ -~i A days 

- Physiologic iaundice in premature 

- Hemolytic anemia 

* After the 1 ,: week 

- Breast milk jaundice 

- Hemolytic anemia 

* Persistent > 'i jd week 

- Ciiggler-Najjar syndrome 

- Physiologic iaundice in hypothyroid infant 


Physiologic Jaundice 

Incidence - Affects 40-50% of full temi and 60% of preterm 
Etiology o Transient glucuronyl transferase enzyme immaturity . 

g Metabolism of extr a hemoglobin termed intrauterine 
o Shorter Eife span of neonatal RBC's 
o Reduced Z &. Y proteins (Ligandins) during the 1 week 

Cliaracters 

■ Unc o uj ug a te d hyperbi 1 nubinemi a (Direct b ilnubin < 1 mg' 1 dl) 



■ No pallor, organomegaly nor risk of keimcterus 

■ Diagnosed by exclusion (Well baby. No hemolysis . nor anemia) 


Treatment - Usually need no treatment: especially m full term 

- Phototherapy or even exchange may be needed for VLBW 
Differenbyljli^ From pathological jaundice 
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Criteria of patliologKal jaundice 

Jaunthce is considered pathologic if the time of appearance, duration. or pattern varies 
significantly from physiologic jaundice or if the course is compatible with physiologic 
jaundice but the infant has other risk factors predisposing him to neurotoxicity : 



□ Associated problems (e.g. anemia, organomegaly, signs of sepsis, loemictems). 

□ Non response to phototherapy 

o Direct hyperbilirubinemia is always pathologic. 


Breast Milk Jaundice 

Incidence _ Affects 2ri- % of adequately breast fed. healthy full term 
- Recurrence rate 70% in subsequent pregnancies 


Clinical picture 


Peaking at 10-15 day: of age 
Wnh. i maximal level of 1 0-30 me cl 


Instead, of the usual fail of 
serum bilirubin by the end -of 
fir it week it continues to nse 



Decline slow 

y over week: 


r 


If breast feeding is interrupted for 24-4B tours, bilirubin level drops quickly 

Etiology Unknown ; Breast milk may contarn: 

- Pregnandiole — *■ inhibit glucoronyle transferase enzyme. 

- p g luc cram das e enhance entero hepatic circulation of bilirubin 

Diagnosis - By Exclusion (Nomaal liver functions &CBC) + Therapeutic (rial 
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Gilbert Disease 

Etiology - - Autosomal dominant disorder 

- Decreased hepatic ^ucoionyle transferase level, (was thought 

to be due to deficiency of Z& Y proteins ) 

Clinical picture - Mild hyperbitirubmem^ .usually need no treatment 

Criggler-Najjar Syndrome Type I 

Etiology' - Autosomal recessive disorder. 

- Absent ghicoronyie-transferase enzyme 
CJiuicaljjicture - Severe disease: very high level of indirect bilirubin 

- Unresponsive to phenobaibitone 

Diagnosis - Clinical picture 

- Enzyme assay in liver biopsy 

Ciiggler-Najjar Syudromo Type II 

EtioJogv - Autosomal dominant disorder. 

- Partial deficiency of glucoronyl-transfetase enzyme 
Clinical picture - Less severe than type I 

- Responsive to phenobaibitone trial 

Investigations of indirect liyperbiliinbinenaa 

1- Total SmnnBilmibm (TSB) & direst fraction (direct fracdon < 15 % of total) 

2- Direct Coomb's test: - If positive -> chect blood group of infant & mother, 

3- Hh/Htc value: - If high (Htc 65 %) — > polycythemia. 

- If normal or low (Hb c 13em/dl) -> chect Reties count 

4- Reticulocyte count: - Normal —*■ extravascular hemorrhage. 

- High ( 6° a) — * Chect blood smear & osmotic fra gil ity 

— (► GfiPD enzyme assay. 

5 - Others - Check albumin if TSB is approaching the exchange level 

- Serum T 4 & TSH to rule out hypothyroidism if jaundice is prolonged 

- P ] le nob arhi tone trial for Criggjer-Najjar type E. 

6 - Por a risk factor: - Sepsis screen If history and or presentation suggest sepsis 

- Cranial ultrasound C'T for cephalhematoma 
HSb = ieciozLijtiiii Jit: = hematocrit value. redes = redoitucjic count 
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Treafuaem of iiiclit ecr Inp^rbilii iiljiaemia 

Goal of therapy: 

c Prevent neurotoxicity related to indirect-reacting bilhubin regardless of the cause 
i Keep the maximal total smnn bihiubm below pathologic levels by phototherapy 
and if it is unsuccessful, by exchange transfusion 
1 , Phototherapy 
Idea 

Expo sane to blue- green spectrum (wavelengths 430-490 run) — > photo oxidises 
and isomeiizea biliiubin — * convert insoluble uuccuguatedbilinibin to non toxic, 
soluble forms — vf excretion via imne and bile 
Indications 

1 . Treat moderately severe indirect hype lb lkrub in enn a in order to reduce need 
for exchange transfusion (In healthy full term at TSB 15-25 mg dl and at 
lower levels in pretem and neonate with risk factors for kemicterus) 

2. During waiting for exchange transfusion. 

Trixie ii no consetmts regarding exact hilinshin level at which to initfaie 
phototherap)', so. Protocols using bilirubin nomogram , physical examination, 
and risk factors for keitncisnis help decide ihe appmpiaze modaliz} 1 



Procedure 


* Baby is c ompletely naked except eyes- and genitalia 
« Change position ever; now and then 

* Continuous exposure with short intervals for feeding 

* Monitor temperature and hydration state frequently 

* Monitor TSB even,' 4-24 hours according to infant’ s 
age .condition and TSB level 

* Discontinue when TSB fall 1.5-3 mg dL below the 
level triggered the initiation of phototherapy 



Pise 176 


iymiri::r1 fVelsar, 


c Fiber optic blankets (BiEi blankets) ate recently used for home or hospital 
phototherapy in prolonged cases 
o Follow up TSB 6-12 hr after cessation of 
phototherapy 
Side effects 

1. Loose stool 

2. Skin rash and erythema of skin 

3 . Hyperthermia 

4. Dehydration due to insensible water loss 

5. Damage to exposed eye or genitalia 

6. If used in direct hyperbilirubinemia — > Bronzed baby syndrome 
2. Exchange transfusion 

Indications 

1- In Rh and ABQ incompatibility 

- Cord bilirubin > 5 mg dl (normally <3 mg dl) 

- Cord hemoglobin < 10 gni dl 

- Rapid tise of bilirubin (> 1 mg dl hour) despite phototherapy 

- Early signs of kexmcierus 

- Previous baby with ketuicterus or severe erythroblastosis fetalis 

2- In other pauses : with high bilirubin level & phototherapy ineffective 

- Healthy full term > 2 5 mg'dL 

- Pretem and neonate with risk factors for kermc terns — > at lower levels 

(reference tables & bilirubm nomograms also exist) 
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Idea 



- Remove excess uncon u gated lipid soluble bilirubin. 

- Remove antibodies from the circulation 
Procedure 

o Extensive phototherapy while preparing 
for the exchange 
■o Blood used is: 

- Freak wairn 0 negative blood 

- Compatible with both maternal and 


neonatal blood \ 

o Amount = double the neonate blood volume (2x85 ml-'tg) . \ 
o Small amounts (10-20 ml) me removed and replaced by equal amounts of 
the new blood through umbilical vein catheter 
o Potential complications include apnea and bradycardia in preterm infants, 
hypocalcemia. tlnombocytopenia. metabolic acidosis, and vascular spasm 


3. Special Cases 

a, Treat risk factors for kermcteius e.g., 
- Antibiotics for septicemia 


- Correction of acidosis 

- Avoid drugs winch displace bilirubin fr om albumin 

b. B reast milk j aundice 

- Stop breast feeding for 24 - 4S hours —t Bilirubin fall quickly 

c. Isoimmune hemofvtic disease 

- Intravenous Immunoglobulin 0 5- 1 0 g/kg/dose; repeat m 12 hr 

- Reduce need for exchange transfusion in both ABO and Rk hemolytic 
disease 

d. Criggler Najjar Syndrome type H 

- Phenobarbitone 5 mg/tg'd oral. 

-Role: Stmmlates ghicoronyl transferase eozyme(enzyme inducer). 

- Side effect: sedation — ;► pocr feeding 

e. Cngglei N'ajjai Syndrome type I 

1- Repeated exchange transfusion Sl phototherapy' 

2- Oral agar — > block enterohepatic circulation of bilirubin. 

3- Mefaliopotphyiin — > block heme oxygenase. 

4- Hepatic transplantation 
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Definition 

Yellowish staining of the cerebellar & cerebral nuclei (especially basal ganglia) 
due to deposition of imconiugated bilirubin resulting in. neuronal necrosis. 
Etiology 

A. Level of serum unconjugated bilirubin exceeding ciitic al values 

- > 10 mg/dl m the l 11 day 

- > 1 5 mg-'dl in the 2 Qji day 

- > 25 mg. ; dl afterwards 

However kemicterus may occur at a lower’ levels in presence of risk factors: 

a. Increased blood brain bairier pea me ability 

- Prematurity & very low birth weight 

- Acidosis 

- Sepsis 

- Asphyxia 

- Anemia (Eso immune hemolysis ,G6PD J.) 

b. Defective albumin- biliruhin bmdrng 

- Hypoalbuminemia < 3 gm/dl 

- Hypothermia 

B. Duration of exposure to the high bilirubin level: 

The longer the duration the more risk of keruicterus. 

Clinical picture 

Usually appear 2-5 days after birth in temi infants and by the 7th day in preterm 
A. Acute biMrtrbin encephalopathy 
Early signs 

c Lethargy; poor feeding and Lost Moro reflex are common initial signs 
o High pitched cry and hypotonia with d imini shed tendon reflexes 
c Respiratory distress 
o Seizures 
Few days later 

o Hypertonia of extensor muscles 
c- Opisthotonos with a bulging fontanel 
o Fever 

Many infants usually die during these phase 

Survivors from previous phase go onto lucid interval for few months — > 
there's apparent recovery or few symptoms. 
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B. Chronic bilirubin encephalopathy 

- Picture of Cerebral Palsy become apparent by the 1 11 -3 ld year of life 

- Type : chorio as the told or spastic cerebral palsy 

- Clinical features: 

Mental retardation 

Seizures 

Sensorineural deafness 
Speech hnaairment 


o MR1 of a patient with chronic bilirubin 
encephalopathy (hemic-terns) is shown, 
revealing the classic symmetric high -intensity 
signal in the globus palhdus (arrows). 

Management 
a- Prevention 

* Adequate treatment of indirect hype rbi lini h inenn a (see before) 

* Prevention and treatment of risk factors: e.g. sepsis, acidosis, asphyxia. ... 
b- Treatment 

Acute 

o Immediate Exchange Transfusion is mandatory once kemicteius is 
suspected 

o Extensive phototherapy while waiting for exchange and after exchange 
o Close monitoring of TSB and serum albumin to tailor further management 
plan 

o Investigate for and treat risk factors e.g. sepsis .anemia, cephalhematoma 
Chrome 




Not curable, need only supportive treatment for cerebral palsy. 
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Coni ligated Hyp ei bilir ubine mia 

Defiuirioii: Rise of total senrn bilirubin with the conjugated fraction > 1 5% of 
total Or > 2 mg/dl 

Cholestasis : Means retention of conjugated bilirubin as well as other constituents 
of bile (e.g. bile salts) 

Causes 

1, Defective secretion of conjugated hilimhin bv hepat&cvtes 
a Genetic - Rotor and Dubin Johnson syndrome 
b. Ac famed : (Neonatal hepatitis) due to: 

* Infectious : - Congenital infections e.g. TORCH 

- Neonatal sepsis. 

- Viral hepatitis : Echo, Herpes. EBV, 

RaielyHBV, HOT. 

- Idiopathic neonatal hepatitis 

* Metabolic : - a,; antitrypsin deficiency (13 %) 

- Galactosemia 

- Tyrosinemta 

1. Defective eicredou due to bile flow obstruction 
^ Intrahepatic: 

- Congenital intrahepatic biliary atresia. 

- Intrahepatic biliary paucity (hypoplasia) e.,g. Allagile syndrome 
-£ Extrahepatic: 

- Congenital extrahepadc biliary atresia. 

- Inspissated bile syndr ome (Bile plug) 

Clinical features 

1 . Color of sclera — * Greenish or muddy yellow 

2. Color of urine — > Daii: (bilitubiniiria). 

3. Color of stool — * Pale (or clay). 

4. Posable cc ncurrent agsogajiora : 

- Hepatosplenomegaly. 

- liver cells dysfunction. 

- Malabsorption and failiue to thrive 

- Underlying systemic disease e.g. inborn error of metabolism, sepsis, 

TORCH." 

- No risk of kemicteius . 
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* In l rt dav of life 

- TORCH infection 

* In the rest of 1 st week of life 

-Neonatal sepsis 
-TORCH infection 

* Persistent during l sc month 

- Neonatal hepatitis (metabolic or infections ) 

- Conge rut a 3 biliary atresia 

- Inspissated bile syndrome 


Iiivk ligations 

- Liver function tests. 

- Liver scan (HIDA scan). 

- Liver biopsy. 

- Metabolic screen for mbom errors of metabolism. 

- TORCH screen. 

- Sepsis screen 
Treatment 

i. Curable causes 

- Sepsis — > antibiotics. 

- Galactosaemia — > lactose free milk. 

- Extra liepatic biliary atresia — > Kasai operation ( hepato-porto- enterostomy) 

ii. Supportive 

- Formulas with medium chain triglycerides 

- Fat soluble vitamins 

- Water soluble vitamins 

- Bile add binders (Clio le styr amin e) oral — K-senmi chlosterol & bile acids. 

- Minerals (e.g. calcium, phosphate). 

- Liver' transplantation for end stage liver failure. 


Inspissated Bile Syndrome 

- Persistent j aundice m newborns with elevations of both direct and 
indirect bilirubin after a period of increased indirect bilirubin 

- It maybe associated with massive hemolysis (PJi incompatibility), or 
hemorrhage (intiaabdominal. intracranial, or retroperitoneal) 

- Steroids & phenob arbitcne may be tried in treatment 
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Haemolytic Disease of file Newborn (HDN) 

(T nllii ob In stasis F aetJilis> 


Etiology 

Hemolysis of neonatal EEC's due to transplacental passage of maternal 
antibodies active against fetal EBCs. It includes: 

1. Rh incompatibility; the mother is Eh negative and the baby is Rh positive 

2. ABO incompatibility: the mother is usually group 0 and the fetus group A or B 


Pathophysiology 

: 


Rh Incompatibility 

) 


a r« |.aiH 



5-i i-r. Ii.r 

SlCT-dcri; 


o Escape of s-inall amount ofRh +ve fetal blood (inheiifed from Rh — ve father) to 
the circulation of Kh-ve mother — > maternal sensitisation — > formation of 
maternal anti-Rh antibodies (IgG) which crosses the placenta — > Destruction of 
fetal RBCs 

o The fir st baby usually escape hemolysis as sensitization usually occur near time 
of delivery', but the l 1 * baby may be affected if the mother was already 
sensitized e g. with previous: - Amniocentesis 

- Blood transfusion 

- Chorionic villus sampling 

- Dead fetus (Miscarriage) 

- Ectopic pregnancy 

Clinical features : According to severity; different presentations may occur: 

I. Severe hemolysis f Hydrops fetalis! 
c Due to severe intrauterine hemolysis — + severe anemia 
c Compensatory extramedullary hematopiosis — > huge hepatosplenomegaly. 
c Failure of compensation — > anemic heart failure with: 

■ Severe pallor. 

■ Severe respiratory' distress. 

■ Massive generalized edema (skin, ascites 

, pleural effusion, pericardial effusion 
polyhydramnios and placentai edema) 

■ Stillbirth nr death short after birth 
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2. Moderate hemolytic: present by> 

- Anemia at biitii worsening rapidly over the l lf day with hepato sp lenomegaly 

- Marked indirect hypeiBilhubinaemia develops within few hours and 

progresses rapidly. 

- Cases untreated usually die due to either kemicterus or anemic heart failure. 

3. Mild hemolysis 

- Mild hemolysis — *■ mi!d anemia peaking at end of V' 1 week. 

- Unconjugated hiperbilunbina emt a at range of 16-20 mg dl. 

- May be splenomegaly. 

Management 

I. Postnatal management 

Diagnosis^ Immediately .after the birth of any infant to an Rh-negative 
woman. Do: 

- Blood group ABO and Rh 

- Hemoglobin 

- Baseline serum indirect bilirubin 

- Direct Coombs test 

- Monitor hemoglobin and indirect bilirubin every 6-S hours 
Management 

1. For hydrops fetalis: 

- Expert resuscitation 

- Assisted Mechanical ventilation 

- Exchange transfusion with packed RBCs. 

- Assist heart: Inotropes 

- Correct hypoglycemia and hypocalcemia 

- Correct acidosis 

2. For inthrecf hyperbilimbineniia 

A. Phototherapy in milder cases 

B. Exchange transfusion 

* Indications (see before^ 

* The blood used should be: Fresh and ABO-compatible with the 
mother and infant 

3. Intravenous gamma globnlin (inhibit hemolysis) 

- Dose: 0.5gmT:g'dose:. repeat hi 12 hr 

- Reduce the rate of hemolysis and the need for exchange transfusion in 

both ABO and Rh hemolytic disease 
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II. .Antenatal management f Prevention) 

A. First pregnancy 

* IM Auti-D (TthoGam) is given provided: 

- The mother is Rh D negative 

- The fetus is Eli D positive 

- There is no maternal anti-D detectable in the mother's serum 

* Regime: 

- One dose at 28 - 32 weeks' gestation 

- Another dose is given within 72 hams of delivery. 

* Other situations e.g. ectopic pregnancy, threatened miscarriage 

- One or more Anfi-D doses 


B. Sub sequent pregnancies OR previous sensitization suspected 

o Check anti-Rh. (anti D) titer in maternal blood by indirect Coomb’ s test 
Starting at 12-16 weeks aestation 

i 


0 


If High OR i i sing titer — > Check for fetal hemolytic 
A. Doppler flow velocity' of the fetal middle 

cerebral artery (in moderate to severe anemia it 
demonstrates an increase in the peak velocity of 
systolic blood flow) 

And 

B Ultra sonography for fetal well being and signs of 
hydrops 


disease by: 



Ef die infant appears to have severe anemia or 
Fetal hydrops before 35 weeks gestation 



Percutaneous Umbilical Blood Sampling (PUBS) is indicated to ccmfiim 
hemolysis directly and if necessary , an intravascular fetal O negative 
Packed RBCs transfusion is given 
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Path physiology 

- Occur when the mother blood group is O and the baby blood group is A or B. 

- Maternal blood contain naturally present Anti -A and anti-B antibodies 

- Maternal Anti-A and anti-B antibodies are usually of IgM type that is unable 

to cross the placental barrier, but in 10 % of cases these antibodies are of 
LgG type that can escape placental barier and affect the baby 
Clinical criteria 

- As antibodies are naturally present;, the 1 st baby maybe affected 

- Milder course 

- Direct Coomb's test is weak positive 

- Mr Id spherocyt osis 

- If ABO and Rh incompatibility coexist: Maternal preexisting anti-A or anti-B 
antibodies rapidly remove fetal Pii-posrtrve cells from her' circulation 
mother is partially protected against sensitization 

Treatment 
o Phototherapy 

o rVIG 

o Exchange transfusions with type 0 blood of the same Rh type as the infant 
o Some infants with ABO hemolytic disease may require transfusion of packed 
RBCs at several weeks of age because of slowly progressi ve anemia. 
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C nse 9 

A 5-fky-old, kr^e-for-gestatHmai-agE. 4500-g boy be a bilirubin level of 15 uig iL. There 
is no anemaa m- pnlyry riwnia EKamina.ti.on apart from, a mo derate ceihzlohemztoma is 
normal 

a, ^"har is the diagnosis?' 

b. ^liatis the required treatment? 

C nse 10 

Female newborn second kid. aged 4 days, weight 0 .900 kg, p Let. enter with neonatal 
j aundroe noticed on the did day of life . Examination reveal entirely normal adequately 
breast fed newborn. slight p-alloi. but no organcmeealy 
Investigation;. 

Indirect btlmibin level uigdl 
Baby blood group A . Rh negative 
Mother blood group G . Hi positive- 
Baby hemoglobin 11 gin til 

a, Suggest ti diagnosis 

b, V'llrat are further investigation!- required? 

Case II 

A 6 day; old. 36 meek gestation male presents to his physician with worsening j aundice. He 
was discharged, home on day 2 of life after successfully bieastfeeding for a 24 hour period. 
At the nme of discharge, hrs physical exam was- unremarkable 
Fin ding- -. : 

He is markedly jaundiced but otherwise norma I 
Fair mine output and yellow stools- 
Maternal and infant blood lype is A * 

The total bilirubin is 21 mg% with a direct fraction of 1 reg 0 -: 

The hematocrit is 47' o with a. reticulocyte count of 1 % 

a, ^"Lafis the diagnosis? 

b. Treatment? 


Cnsei: 

This is a term female bom by forceps- assisted v agm.il delivery to a pmmparous. woman . 
now she is 96 horns old : she is- not interested in feeding as before . sleepy all the time and 
has frequent eye staling and mouth twitches described as subtle seizures. Investigations 
Indirect btlmibin level 26.5 mg dl 
Baby blood group A . Eh negative 
Mother blood group Q . IRh positive- 
Baby hemoglobin : 1 gm 'dl 
Ejeiiculocyte count 5 

a, ttlat is the diagnosis? 

b, ^lra t are tbe required investigations ? 

c, Management? 
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Definition 


Hemorrhagic disease of the newborn 


Hemorrhagic disorder in early neonatal period dare to deficiency of vitamin K 
dependant dotting factors (H : , VH IX, X). 

Incidence 

- Affect about 2 % of neonates not given vitamin K at birth 

- Preterm and Breast milk feeders are more at risk than formula feeder full term. 


Etiology 


Deplsricm of trzn:-p’c.-;:«:tal 
vitamin K by the 2"- day of 
life 


Maternal medication 
•during pregnancy 
may deplete neonatal 
VLtzmiL K store e.g. 
pbeotoin 
p be Lobufc items 


Delay of ardoeenous •vita min K synthesis to the 74 
day; {due to lack of intestinal bacteria flora especially 
ir cases receiving TPN or prolonged broad spectrum 


antibiotics). 

1 

tj r* ■ » 



Liver immatuiir.- 
ir pieletm 


C linical picture 


. Bleeding tendency: 


31 Timing' 

- Usually between the day of life ( Doav be early or late). 

* Sites 7 

- Commonly gastrointestinal, umbilical or circumcision site 

- Barely internal bemorrhn ge 

* Look ? 

- The baby looks well except if there is severe hemorrhage or intra 
cranial bemoirhage. 


2. May be hemorrhagic anemia (pallor, tachycardia np to shock). 
Investigations 

o Prolonged prothrombin time (P.T.) and partial thromboplastin time (P.T.T) 
o Deficiency of vitamin K dependant factors 
o Normal bleeding time and platelet, count 
Pi'evendon 

o Vitamin K. I mg. . intra muscular at birth 
o Oral vitamin, K is less effective 
Treatment 

o Vitamin K: 1-5 mg intravenous daily for 3 days 

o Fresh plasma transfusion for preteim . liver diseases and active bleeding 
o Fresh blood transfusion in severe bleeding. 
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Xeouatal An emia 

Definiti&ii ' 

A hemoglobin value leas than the normal range of hemoglobin for birthweight 

and postnatal age 

A. Physiologic anemia of infancy 
At term 

o Hemoglobin is 14-20 gm'dl (1-2 gm'dl lower in VLBW) and Htc. value 
55% Due to relative intrauterine hypoxia— > t erythropoietin — H-+ Bone 
marrow —^higher hemoglobin at term 

o As oxygen saturation improves after birth —*■ jerythnopiotine production— > 
Hemoglobin continue to decline to reach a nadir of 11 gm'dl at about 8-12 
weeks of age (7-10 gm'dl in preterm)— > re stimulation of erythropiotine 
release . 

Qinicaliv 

* Usually there is no clinically detectable pallor 

* Anemia is self resolving, so usually requires no treatment 
Prevention 

Delayed clanping of the umbilical cord (=1-2 min) with the infant held below 
the level of the placenta may enhance placental-infant transfusion and reduce 
postnatal transfusion needs; it provide extra 20-40 mL of blood and 30-35 mg 
of iron 


B- Path ol o gic anem ia 


Blood loss 

Hemolysis 

i- EBCs production 

With normal leticulocyte count 

With reticujocyosis 

With retuml orytopema 

- Twin co- twin trum;fu.ti(m 

- Feto-ma.temal transfusion 

- Placental malformations 
After delivery 

- Frequent sampling. 

- Neonatal hemorrhage whethei 

internal or external 

1. Immune hemolysis 

- incompatibility 

- ABO in comp a rib city 

2. Hereditary hemolysis 

- Spherocytosis-. 

- GhSPD deficiency' 

- a -thalassemia 

- Congenital infections 

- Congenital leukemia 

- Pure led cel! anemia 


Treatment 


o Packed FJ3C : 's transfusion (15-20 ml leg over 2- 4 horns) 

Blood transfusion threshold depends on the severity' of symptoms, hemoglobin 
level, and presence of co- morbid diseases (e.g. cyanotic congenital heart disease, 
respiratory distress syndrome) that interfere with oxygen delivery; 

- At Hb% <11 for neonate on mechanical ventilation 

- At Hb% < 10 for neonate on minimal respiratory support 
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- At Hb% < S for neonate on supplemental O: with pool' weight gain or apnea 

- At Hb% < 7 for Asymptomatic neonate 

o Treatment of the cause e.g. Vitamin K for hfimonhagic disease of newborn 


Neonatal bleeding 

Causes 

a. Bleeding in Otherwise Well Newborns 
o P s eudoli emc it hag e in the Newborn 

- Fresh blood c oming horn the stomach of a newborn may be of fetal 
or maternal origin ( swal 1 owed maternal blood) 

- Apt test- of the blood, based on maintenance of pink color of fetal 
but not adult hemoglobin diluted ml% sodium hydroxide. can help 
determine the origin of blood cells 

c Platelet Disorders 

■ Neonatal Allu immune Thrombocytopenia (Maternal antibodies directed 
against fetal antigens ) 

■ Maternal Immune Thiombocytopenia Purpura 

■ Congenital thrombocytopathy 

■ Congenital Thiombocytopenia e.g. 

- Thrombocytopenia with absent radius 

- Fancoci anemia (FA) 

- Wiskott Aldrich syndrome 
o Hemophehas 
o Vitamin K deficiency 
o Local bleeding e.g. with NGT. thermometer 

b. Bleeding in sick neonate 
o Djaa mrioa ted intravascular coagulation 
o Liver disease 
e Necrotizing enterocolitis 
o Serious bleeding due to any cause 

Workup 

o Diagnosis and choice of an investigation depends on the newborn general 
condition . clinical pattern of bleeding , maternal and family history 

o Basic workup includes: 

e C oagulation profile ( PT ,PTT. D-Dimer) 
c CBC with blood film for platelet count and morphology 
c Specific e.g. specific clotting factor assay 
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Perinatal asphyxia 


Definition 

Acute or chronic impairment of gas exchange with hypoxia. hypercapnia and 
acidosis with consequent organ damage. The term Hypoxic Ischemic Injury (HU) 
has replaced the term of perinatal asphyxia 
Causes 

Impairment in oxygenation and perfusion due to 
c Impaired placental supply due to placental insufficiency, placental abruption 
and uterine contractions 

e Impaired umbilical supply due to cord compression'prolapsed or knots 
o Impaired matemo-placentai supply due to maternal hypoxia or hypotension 
e Impaired neonatal supply due to difficult delivery or inadequate resuscitation 
o Po st-natal causes (uncommon) : 

- Severe congenital cyanotic heart diseases. 

- Severe anemia due to severe hemorrhage or severe hemolysis 
CfiTiirjil picture 

Depends on duration & severity of asphyxia 
L in rhe fetus 

Indicators of fetal hypoxia and distress include. 

1- Intrauterine growth restriction may indicate chronic hypoxia 

2- Umbilical artery Doppler shows absent or even reversed end-diastolic flow 
suggesting severe fetal circulatory compromise 





Normal emi diastribe flow Arisen end diasra Ldc Saw Reversed end dsairaLk flow 

3- Continuous heart rate recording may reveal a variable or late deceleration 
pattern (decrease in fetal heart rate beginning at or after the peak of the 
contraction and returning to baseline only after the contraction has ended) 



Vanabls OocDlaraliop 




S'* 




4- Acidodc scaln or cord nH 
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H. After delivei'Y 

1- Meconium staining of the newborn, 
amniotic fluid and vemix caseosa 

2- Decreased consciousness and 
failure of spontaneous breathing. 

3- Low Apgar score with cyanosis and flaceidity 



ILL Later Neurologic and Multi Organ Dysfunction 

Ameiican acadew of pediatrics define serara? ajpfoaffl' as combination of 
o Low Apgar score < 4 for at least 5 minutes- 
o Umbilical artery pH < 7.00 (if obtained) 
o Neurological insults e.g. seizures 

o Multiorgan insults : Cardiac ..pulmonary .renal or intestinal 


1. H^osjc^scjreinfr^iiceg^ (HIE) 



Brain cell injury 

□ Early phaae I'mimre: — 6 horn':) 

- Anaerobic glycolysis — > intracellular energy failure-—* necrotic cell death 

- Increased GABA 

- Rjerea.se of excitatory ammo acid: particularly glutamate 
o Late pda-re (6-72 Lome) 

- Release of reuiotojdc mediators e.g. Bee radical; and nitric oxide—; ^apoptotic tell dealt 
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»aniaf and Sarnnt clinical grading of HIE 


Sign 

Mild (I) 

Moderate (II) 

Strtrt( in) 

o AutoDO-mic 

Sympathetic 

Parasympathetic 

Depressed 

o Consciousness 

- Hyper alert 

- Lethargy 

- Comatose 

o Muscle t-oze 

- Normal 

- Hypotonic 

- Flaccid 

d Suckling reflex. 

-Weak 

- Weak 

- Absent 

o Mora reCex 

- Exaggerated 

-Weak 

- Absent 

o Pupil:. 

- Dilated 

- Miotic 

- Often unequal 

o HR 

- Tachycardia 

- Bradycardia 

- Variable 

o Seizures 

- Non e 

- Common 

- Decerbrate 

o E EG 

- Normal 

- Abnormal 

- Abnormal (isopotential) 

d Duration. 

1-3 days 

2-14 days 

- Hours to weeks 

o Chit coin* 

Good 

Variable 

- Death or severe deficits 


2. Cardiac 

3. Respiratory 

4. Renal 

5. err 


—*■ Heart failure . cardiogenic stock 
— » Meconium aspiration .apnea, pulmonary hypertension 
— * Oliguria. hematuria. Acute tubular necrosis 
— ^Necrotizing enterocolitis 


6. Hema tologic — +■ DIC 

6. Metabolic — ^Hypoglycemia , hypocalcemia .hypomagnesemia- 

hyponatremia and syndrome of inappropriate secretion of 
ADH 


Diagnosis : 

There are no specific tests to neither confirm nor exclude a diagnosis of HU 
Diagnosis is made based on the history, physical and neurological examinations 

1. »uro imaging 
o Brain MRI 

- Modality of choice for the diagnosis and follow-up of HEE 

- Early detection of brain edema and brain injury (basal ganglia ) 

- Conventional MRI show changes by the day 

- Diffusion Weighted MRI shows changes in the 1 st 24 hours (preferred) 
o Cranial ultrasonography 

- Less sensitive than MRI (initial scan is negative in up to 50% of cases) 

- Perform on day 1 then as guided by clinical condition 

I. EEC 


- Both standard EEG and amplitude integrated (aEEG) are used 

- Detects seizures; and evaluate the decree of encephalopathy 
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Management 

A. Iu de lively room 

1- Avoid and (real risk factors 

2- If feral distress: provide high flow oxygen & prepare for immediate delivery 

3- Neonatal resuscitation ac cording to neonatal life support guidelines 

4- Assess severity of encephalopathy 

B. In NIC T 

1. Therapeutic H^TurrheTiTiTa 

Idea : Moderate hypothermia in perinatal asphyxia is neuroprotective 
Nenroprotection via: 

o Reduced metabolic rate and energy depletion 
□ Decreased excitatory transmitter release 
o Reduced apoptosis 

c Reduced vascular permeability, and edema . 

Eligibility 

o > 36 weeks gestation 
o < 6 hours old 

o Evidence of mo derate to severe encephalopathy (Samat) 
o Evidence of perinatal asphyxia; one of (he following 

- xApgar :3 5 at 10 minutes 

- Continuing resuscitation at 10 minutes 

- pH < 7.00 in the first hour 

- Base Excess < - 16 in the first hour' 


Method 

o Resuscitation as usual 
o Start selective head cooEing 
(using CoolCap) or total bo< 
cooling (systemic), 
o Rectal temperature is then 

maintained at 34-35 G C for 72 hours, 
o Rewarmmg is earned out gradually, over 6-8 hours. 

2. Supportive care 
Venriladon 

o Consider ventilatory support early 
o Ensure adequate oxygenation: avoid hyperoxia 
o PaCOi between 35-45 mmHg is oeuroprotective 
o Treat pulmonary hypertension if exist 
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Cardio v a s cula i 

o Consider invasive blood pressure monitoring 

o Maintain mean arterial blood pressure above 35-10 nun Kg in term to 
ensure adequate cerebral perfusion 

□ Consider inotropic support early : start with dobutamine infusion and 
add dopamine if required 
c? Fluid boluses if hypovolemic 

o Monitor Hb% : acute fall may indicate new intracranial hemouhage 
o ECG and Echo if there is c oneem over poor cardiac function 
Fluids 

o Fluid balance based on weight, urine output, serum ■■ odium & renal 
function 

o Initially fluid restrict to 60-80 % maintenance and liberalize as urine 
output improve 
Neurology 

o Treat seizures even asymptomatic (i.e.. seen only on EEG) 
o Pheuobaibifone is the drug of choice 
Metabolic 

o Maintain uonnu glycerin a 
o Treat hypocalcemia 
Coagulation 

o Send coagulation screen: PT. PIT. D-dimer and platelets 
o Correct any coagulopathy with Vit K .FTP. ciy r opreciptate or platelets 
Feeding 

o Withhold enteral feeds for the first 3 days 
o Introduce feeds cautiously when clinical condition has improved 
o Increase feed volumes slowly 
o Monitor for necrotizing enterocolitis 

Withdrawal of care 

c May be appropriate for severe REE who have iso elec tnc .burst suppression 
in EEG and abnormal cerebral blood flow on Doppler 
o Active treatment should be continued at least for the first 24- hours 

Prognosis 

About 20-30% of infants with EHE die in the neonatal period 
33-50% of survivors are left with permanent ueurodevelopmeutal 
abnormalities (cerebral palsy, mental retardation). 


Page | 195 


I limbed 5iiw N'dbiyn 


Neonatal Seizures 


Definition 

Paroxysmal alterations of neurologic fimctions including motor. behavioral and ; 
or autonomic c hang es 

Qtuses 

A C eurra! ;iHVMis system 

o Incidence: the commonest causes, includes: 

- Hypoxic-ischemic encephalopathy (the commonest cause in term babies). 

- hilt cranial hemorrhage ( intraventricular, parmchymaL subarachnoid or 
subdural) 

- Sepsis (meningitis. encephalitis, tetanus. TOUCH) 

- Congenital brain malformadons e.g. cerebral dysgenesis (5%). 

- Bilirubin encephalopathy (Kenhctmis) 

- Keuro-cutaneons syndromes e.s tuberous sclerosis, incontmentia pigmenu 
B Metabolic 

1. Hypoglycemia 

o Blood glucose less dian 2.6 mmol 1 (- 45 mg dl } 
o Causes: infant of diabetic mother (TDM), preterm, asphyxia . 

hypopituitarism. Erythroblastosis fetalis, galactosemia 

2. Hypocalcaemia 

Serum calcium less than 7mg dl which either: 

- Early onset (in l :t 3 days) — + due to IDM. preterm £ asphyxia. 

- Late onset (after end of l i: week) — > due to decrease calcium intake, 
hyper pliosphatemia. and hypoparathyroidism 

3. Hypouia gnesemia (■-- 1.5 rug dl) — * often associated with hypocalcaemia 
4 Hyponatraemra (-- 135 meq T) or hypematraemia {'150 meqL) 

5. Inborn errors of metabolism: e. g. 

- Galactosemia 

- Hyperammonemia 

- Organic acidemia 

C. Orliei 1 causes 

- Pymdoxine or pyridoxal (vitamin B6) dependency (essential for GABA) 

- Drug withdrawal e.g. maternal narcotics or addiction 

- Theophylline toxicity 

- Benign neonatal seizures (normal neonate : diagnosed by exclusion) 
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Clinical picfui e 
Subtle ^eiitue' 

The commonest type (50 %) occura more commonly r in premature than full term; 
o Eye movements: eye rolling, eye deviation, staring, blinking or nystagmus 
c Repetitive oral movements: suckling, chewing or lip smacking, 
o T nr ih mowemente: ped alin g bicycling or boxing 
c Autonomic; apnea, fluctuations in heart rate, hypertension episodes & 
desaturations 
Clonic seizures 
c T in ub j eiking 

o Multifocal (rarely generalized due to decreased connectivity associated with 
incomplete tnyelmatiou m neonates) 

Miwlonk seizures 

o Biief sudden shock tike jetting movements of limbs 
Tonic seizures 

c Focai: persistent posturing of a limb or ttunk or neck often with persistent 
horizontal eye deviation. 

e Generalized: bilateral tonic limb extension or tonic flexion of upper 
extremities often associated with tonic extension of lower extremities 
Spasms 

c Very brief sudden generalized jerks lasting 1-2 sec 
o Distinguished from generalized tonic spells by then shorter duration 
Ann roach to diagnosis 

a. Hi story 

o Onset of convulsions 

* In the 1"' £ 4 days of life: e.g. HIE. drug withdrawal, or metabolic causes. 

* After the 4 ri day: e.g. inti' a cranial hemorrhage and metabolic causes. 

* After the V* week: e.g. sepsis (meningitis), 
o Course and duration of convulsions 

o Perinatal insults: 

- Maternal diseases, medications or addiction 

- Birth trauma 

- Evidence of asphyxia 

o F amil y history for benign neonatal seizures or inborn errors of metabolism 

b. General examination 

- Search for cranial birth trauma or congenital head anomalies 

- Signs suggestive of sepsis or congenital infections 
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- Severe hyp efb ll irub in e mi a plus risk factors-*- kennctems 

- Abnormal Smell — > metabolic causes 

- Skin examination e.g. for hypomelanofic patches of tuberous sclerosis 

- Retinal examination for chorioretinitis in TORCH 
c. Neurologic examination 

- Pattern of convulsions 

- Signs of raised infra cranial tension e.g. tense fontanel 
Investigations 

□ Check initially for blood glucose, calcium, magnesium, sodium, blood gases 
o Sepsis Screen: complete blood picture. CRP, blood culture. 

0 CSF analysis: - For glucose, protein.. Gram stain, culture and viral PCR 
- Delay lumbar puncture if the baby is unstable 
o TORCH Screen for suspected cases 

o Keuro Imaging : - Cranial ultrasound excludes intra cranial hemonhaae 
- CT/MRI for brain malformations, and infarcts 
o Electroencephalogram (EEG) 

o Metabolic Screen if acidotic or family history.': e.g. ammonia, amino acids, 
lactate, urine ammo acids and organic acids 
0 Karyotyping for dvsmoiphic babies 
Differential diagnosis 

Seizures should be differentiated from Jitteriness which is characterized by: 

- Tremor like movemenfs of limbs 

- Piecipitatedbv sensory stimuli. 

- Stopped by holding the Simb. 

- No associated autonomic changes, ocular phenomena or EEG changes 

- Seen in normal infant, drug withdrawal hypocalcemia & hypoglycemia 
Treatment 

o Maintain ventilation which may be compromised during seizures and 
following anti couvulsants 

o Rapidly identify and treat reversible causes of seizures 
Hypoglycemia — > Glucose 1 0% IV 2- 4 mL kg 

— + May recnire continuous glucose infusion 
-Hypocalcemia -> Calcnun gluconate 10% slow IV 2 ml kg 

- Hy^jornagnesemda — *■ Magnesium sulphate 50% I.M 0.2 mkkg 

o Start parenteral antibiotics (± acyclovir) if there is any concern of sepsis 
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o Anti convnlsaats 

Stair an anticonvulsant if — * Seizure lasting > 5minutes 


— * Buef but Sequent seizures > 3 hour 
— *■ Prolonaed desatmarions 

t* 

— > Hemodynamic instability 


First [me: Phenol arbitone 

- Loading dose 20 mg kg IY 

- If seizures continue at 3 0 minutest give mother 1 0 mg k g IV and take blood for 
pliei lob art i r one level (Ihsapeu ti c pbenobaibital lev els are 2040 ug ml} 

- If seizures remain uncontrolled —*■ give further lOma La IY (total 40 ma. kg) 


If total loading dose of 40 nig. La of phenobaibitoue was ineffective 
Second line : Pbemtoin 

- Loading dose 20 mg kg slow IV over 3 0 minutes 

- Monitor heart rate and blood pressure closely 

- Better avoided in babies with poor cardiac function 



Third Lutes 
Lorazepam 

■ 0.05 mg kg IY repeated every 6-S hours. 

* Usually, it doer not cause hypotension or respiratory depression 
Midazolam 

■ 0.05-0 . 1 mg ■La IV. with a contmuous infusion of 0 .5- 1 micg kg mm IV 

* Cany risk of hypotension and respiratory depression 


If poor response to previous treatment 

Therapeutic trials 

* Pyridcsine or ptridoxai pho sphate 100-200 mg IV with real time EEG 

* The seizures abruptly cease, and the EEG normalizes in the next few horns 

* If there is negative response to IY pvridoxine .try'. 

- 1 week trial of pyridoxins 100 ma oral daily 

- 6 weeks of pyridoxal phosphate 30 mg kg oral daily 

- Creatine 300 ma ka daily - Fclinic acid 2.5 ma bid Biotin (10 ma od) 
Maintenance :l eatmrur 

* If seizures persist use pheribarbitone 3 -6 mg kg in 2 divided doses started 24 
hours after' the loading do se 

• Most will have stopped antic osivuSsants except those with abnormal oeuroloav 
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Self Assessment Quiz 

Case 13 

A 4 days male mfem presented in tin outpatient department milt bleeding from 
crramiGESian site. The child was the product of a fuli-teim normal pregnancy m a 2 5 year 
old mother with an uncomplicated an ten atal period. Family history was negative for any 
form of hereditary or acquired bleeding disorder. He ws; delivered by spontaneous- vaginal 
delivery at home variant any rntenzBntian and was on exclusive breast feed:. Prothrombin 
time (FT) and partial thromboplastin tune (PIT) done at that nine were markedly elevated 
with hemoglobin 1 1.5 am dl 

a. What is the most likely di ague it? 

b. Wihat are the 3 most important lines of treatment? 

■Case 14 

A full -term infant is hem after a nonnzi pregnancy; deli very, however, is complicated by 
marginal placental separation. At 12 h of age. the chil d although appearing to be in good 
health p asse: a bloody meconium : too 1 . Intmmii s cula i vrtarnm K was admmixteied m the 
delivery" room. CLmiealhr the baby was well and all clotting indices and hemoglobin were 
normal 

a. \l"hat is the expected diagnosis? 

b. How to confirm? 


Case 1? 

A female baby was bom at 3S weeks of gestation by spontaneous delivery. Birth weight 
was 3470 g and Apgar score 1 3.*'3 (at 1 minute. 5 minutes and 10 minutes). After delivery, 
the baby needed immediate cardiopulmonary resuscitation with intubation, external cardiac 
massage, ven&latoiy assistance and an mimediate blood transfusion for severe an emia [Hb 
2.5 g'dU Severe metabolic acidosn was present (pH 6.81}, with ailenal hypotension 
(41 19 rsrnHg) 

a. What is the clinical scenario? 

b. How can you predict neurologic outcome? 
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Causes of Neonatal Respiratory Distress 


I. Central 


CMS failure; Due to 


Manifested by: 

- Ova 1 sedation 

_J / t fc 

- Slow, irregular. aacping respiration. 

- Peiiiata] aspbroda 

V,* t \4 Ty jj 

- Apneic attacks. 

- lima cranial hemonnase 

* V 

- Disturbed ecmscLO-usness. 

rr a 


- Poor re£eses 


E. Peripheral 

A, Pulmonary 



Lun-gT 

- Transient tackypnea of new tax ■; 1 1 N; 

- Respiratory distress syndrome (RD?) 

- Meconium aspiration syndrome (MAS) 

- C ongantal pneumonia 

- C ongantal lobar emphysema 

- Lima collapse. Cysts. Hypoplasia 


Plan rn. 

- An leal: e. g. Pneumothorax 

- Congenital diaphragmatic hernia (C Dili 

- Fleinni effusion. 

Airuay: 

- Vascular una 


- Bilateral choanal atresia 


B. Eiti n Pulinonni'v' 
1. Cardiac 



2. Metabolic 3, Hematologic 



I 


* Metabolic acidosis 

* Hipo-pi yp pnna 

* Hypc-theracm 


m 



4 


* Anemia 

* Polycythemia 


CldnkaS signs of peripheral nespirat-on' distress 

Ciadel (Mild;. Tadiypma (> SO min) & woEkmg aloe nasi 

Grade II (Mcderate) As mid plus hrercostal & mbcostaJ retractions 

Ciade EE (Severe) _j. As moderate pins granting 

Ciade IV {Advanced) As severe rlui centra] cyanosis, disturbed cnnscimisness 
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Iitiri.nl imuagemenf of babies presuming with respiratory distress 

1. Resuscitation and ensure temperature: stability 

2. Pulse oximetry and supplemental oxygen 

3. Chest radiograph , immediate if significant respirator}' distres s or delayed until 4 
hours if mild respirator}' distress 

4. Review history : gestation, rupture of membranes, type of delivery, meconium 
stained amniotie fluid. maternal diabetes 

5 . If RDS suggested c onsider intubation and earl'. 1 surfactant and or CPAP 

6. Assess for clinical improvement regarding : 

o Well unwell, p rri: ■pale ''blue 
o Perfusion 

□ Signs of respirator}' distress 
3 Oxygen saturation 

a 

* C linical improvement — ^observe over 10-20 minutes — * if quiet tachypnea — * 
consider TTN — routine neonatal care 

* Consider echocardiography if lung fields in chest radiograph is clear 

* Proceed to further support if an}' of the following exists: 

1. No clinical improvement 

2. Condition deteriorates 

3. Abnormal chest radiograph 

4. Infant requires > 40% oxygen to mamtain saturation 

* Establish IV access 

- Umbilical venous catheter and start IVF 60 ml kg day initially H/ a dextrose 

- Consider umbilical arterial catheter for blood pressure monitoring and ABG 
analysis if the mfanf's mspired fraction of oxygen exceeds 40% 

* Blood tests 

■ Blood glucose 

■ CBC with differentia] 

- CPE 

■ Blood culture: Not helpful initially as results may take 4S hours 
* Blood gases 

* Start IV antibiotic : Benzylpeuicillm ( or Amoxicillin) and Gentamicin 

Ct 

Respiratory support (see KDS) 
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Respiratory Distress Syndrome (RDS) 

(Hyaline membrane disease) 
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Defiii i tion 

A syndrome of respiratory distress occurs almost exclusively in premature due 
to surfactant deficiency 

EDS is the commonest cause of neonatal death. 


Function? reduce surface tension wi thin tl 

prevent their collapse at the end of expiration and 
reduce die limy s tiffne ss and went of breathing 

Causes of RDS 
1 . Prematurity 

o The leading; cause of EDS 

o Incidence & severity of EDS are related inversely to the gestational age of 
the newborn infant e.g. about 60% of prematures < 2S weeks develop RDS 
2 InfmiT : f diabenc mother 

- Fetal cafis one is essential for surfactant production 

- Maternal hyperglycemia — > fetal hyp et insuline ini a — > H fetal cortisone 

3. Cesarean sectionfCS) and precipitate labor : 

- Due to lack of stress fill delivery — > reduced fetal cortisone. 

4. Inaapaituni asphyxia 

- Due to hypoxemia of alveolar cells type EE. 

5. Others : Second twin, male Sex, EDS in Siblings 

hi contrast, the incidence of respiratory-' distress syndrome decreases with tlie following: 

* Use of’ antenatal steroids 

* Pregnancy- induced, or clironic mateniEil hypertension 

* Prolonged rupture of membranes 
■ Maternal narcotic addiction 


Surfactant 

A lipoprotein produced by alveolar cells 
type II starting after 20* week of gestation 
and mature after 35* weeks (near term). 



UhIM 


Composed mainly of: 

- Bipatmifoyl phospliahdylcholine -Lecithin:' 

- Phosphatidyl glycerol. 

- Surfactant proteins A B .€& D 
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Pathophysiology 



Alvitf nlth surfactant 


1 l- Surfactant ->T alveolar surface 
tension — * diffuse alveolar 
collapse during expiration 





d . impaired gas exchange with 
•& “ 

HypCKeHlia 
Hypercapnia 
Respiratory acidosis 



2 Low lung compliance (higher 
pressure is required to initiate lung 
mil a do n) ->incr ease d wort of 
breathing — * respiratory distress 


4. Hypoxemia-* alveolar cells type II disfunction-* inore surfactant deficient) 7 
-* Progressive atelectasis 

Clinical picnii e 

o Progressive signs of respiratory distress are noted soon after birth and include 
the following: 

* Tachypnea 

* Nasal flaiing 

■ Exphatory granting (from partial closure of glottis) 

■ Subcostal and intercostal retractions 

* Extreme!)' immature in neonates may develop apnea and ; or Inegular 
respirations 

* Patients may also have edema, ileus, and oliguiia 
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Q CoUI'^e 

* Endogenous surfactant production usually become sufficient by 48 -72 
hours— > Clinical improvement is often heralded by spontaneous diuresis 
and improved blood gas values at lower inspired oxygen levels and' or 
lower ventilator support 

«■ Severe cases may end in death or complications 
Ed a gnosis 

1. Clinical 

EDS is suspected clinically in cases with early re spiratory distress 
m presence of risk factors particnlaiiy prematirriy 

Chest radiographs 



A. Mild ro moderate RD5 

o Bilateral, diffuse, reticule- granular 
infiltrates (ground-glass appearances) 
o Air broncho grains represent aerated 
airway's superimposed on a background 
of collapsed alveoli 
o Poor huig expansion (small lungs 
volumes) 


B. Severe RDS 

Opacification of both lungs (White airless 
lungs) 


3. Bleed gases analysis 



o In Milder EDS: Hypoxenn a 
o In Severe EDS: Hypoxemia + 

Hypercapnia + 

Respiratory acidosis 

-1. Sepsis workup blood cultures, a complete blood 
count with differential, and C-reactive protein 
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Fetal luuj maturity tests 

Prediction of fetal lima matunty is denned by: 

1. Estimating Lecitkic. sphmsomvelin ratio in the amuiotic fluid : 

* If > 2 — > Mature Inna —> No risk of EDS 

* If 1.5-2 — * Transitional lung — > Risk of RDS 

* If 1 .5 — > Imma ture lung ->• Severe RDS 

2. Die presence ofphospbatidyMycero] in the amniotic fluid—*- No risk of RDS 

Differential diagnosis 

Other causes of early neonatal respiratory distress e. g. 

Early- onset sepsis (GBS pneumonia) 

Cyanotic heait disease 
Prevention of RDS 

* Antenatal steroids to enhance pulmonary maturity & surfactant production 

■ Recommended for: 

o Threatened preterm labour betiveen 24-34 weeks gestation 
Preterm premature rupture of membranes 
:■ Any condition requiring elective preterm delivery 
* Use : Betamethasone or dexamethasone 

■ Protocol : 2 doses are given 12 hour: apart 

* Control Risk factors e.g. maternal diabetes 

* Expert Resuscitation 

* Early alveolar Recruitment by immediate use of nasal CPAP 

* Early administration, of surf actant 
Treatment of RDS 

A. Su pportive measures 

Incubator care in NICU and Respiratory support (See Befoie) 

* Temperature : goal core temperature = 36.5 - 37 C 

* Nutrition : 

- Stait with glucose 10 % and amincaads (in exteremlv prematures) at 
rate of 65-75 ml kg: increase gradually over the first week to 150-180 
mL'kg : avoid ovediydraticn that may open ductus arteriosus 

- Electrolytes added at 2-3^ day 

— Monitor electrolytes and mine output 
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Respiratory Siippoit 

Aim: 

c Keep arterial oxygen pressure between 50 and 70 mm Ha 
c The cunendy recommended, range of oxygen saturation targets is 9 1 -95 c * 

I. .Ambient /head boi .'nasal can tin la / Yapothenn 

If baby loots comfortable with good saturation and good blood gases (pH >7.25 
and PC02 < 50 mmH g) 

EE. Nasal Continuous Positive Airway Pressure (nCPAP) 
o Recruits and prevents collapse of surfactant-deficient alveoh 
o Early use of CRAP for stabilization of at-risk preterm infants beginning as eaiiv 
as in the delivery room reduces ventilatory' needs 
o Considered if oxygen saturation cannot be kept 90° & at inspired oxygen 
concentrations of 40-70% or greater 

Another approach is to intubate the preterm infant, admnnster intratracheal 
surfactant and then extubate the infant and begin CPAP. 
o If m infant with RDS undergoing CPAP cannot keep oxygen saturation >90% 
while breathing 40-70 fl a oxygen, assisted ventilation and surfactant are mdicated 



IEL Endotracheal in addition ( and Surfactant} and Mechanical Yenifla tiion 
* Consider for any of the following 
: Baby unwell, marked recessions 

: No improvement on CPAP . C PAP of 5- 10 cm H >0 cannot keep oxygen 
saturation ■ 90% while breathing 40-70% oxygen 


o 


Infants with respiratory failure 
- Arterial blood pH 7.20 
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IV. Suif ac fan* 

* Prophylactic treatment 

- Indicated for verv low biitli weight < 3-0 weeks 

- In the fust few minutes of life before clinical or radiologic confirmation 
of EDS 

* Rescue treatment 

- For babies > 30 weeks 

- Surfactant administered to ventilated infants with clinical and or 
radiological signs of RDS 

Types 

* Natural 

Si mula (Bovine surfactant) o 4mLfcg (1 00mg. ,, kg) 

o Repeated if' necessary even' 6h (up to 4 doses) 
Qiosmf (Porcine surfactant) o Initial dose 2.5mIAg (SOQmg'tg) 

o Followed if necessary by 1.2fmL (100mg)ykg 
after 12 hours and 24hotu5 

* Synthetic; Surfa xin which mimic human surfactant 

J 

Protocol 

a Injected intra tracheal via endotracheal tube 

■d Observe the baby and ventilator settings closely for 30 minutes after the 
dose 

o Repeat blood gases aider 30 minutes 
o Avoid EET suction for 1-4 hours if possible 
o Consider subsequent doses if 

- Baby has high or increasing ventilator parameters after the 1 rt dose 

- FiOj > 30% despite adequate ventilator parameters 
Side effects 

* Bradycardia and desaturafion 

* Pulmonaiy hemorrhage 

* .Air leaks ; Pueumothojax 

B. Antibiotics 

Stall antibiotics in all infants who present with respiratory distress at birth 
after the sepsis screen have been obtained, 
o Discontinue antibiotics after 2-3 davs if blood cultures are negative and no 
maternal risk factors found 
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Complications ofRDS 

Dis ease related 

o Patent ductus, atTedosus (PDA) and heail failure 
c Iutiaventdcular lieiiion'liage (TYH) 

Treatment related e.g. 

o Broniicpulmomiy dysplasia (BPD) 
o Retmopadiy of prematurity (R.OP) 

Prognosis: InveiBely piopoitionate to gestational age. 
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Transient Tachypnea of Newborn 

o Commonest self-limited respiratory distress in foil term 
o Due to delay in clearance of fetal lung liquid 
Risk factors 
o Cesarean section 
c Maternal asthma and smoking 
o Maternal diabetes 
o Maternal excess analgesia 
o Perinatal asphyxia 
Clinical picture 

* Mild respiratory distress (tachypnea) within few hours after birth. 

* The chest generally sounds clear without rales or dionchi ( 11 quiet" 
tachypnea) 

* Spontaneous resolution usually occur' within 72 hours 
Chest X-ray 

o Prominent perilnlar streaking, which correlates with the engorgement of the 
lymphatic system with retained lung fluid 
o Fluid in the fissures 
o Hjpermflated lung& mild cardiomegaiy 


Treatment 
Supportive care as before 

1- Provide oxygen as needed 

2- Antibiotics 

3- Infants with significant distress have poor bowel motility and require IV fluids 
N.B Hyperactive airway and chest wheezing is common in later life 
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Meconium Aspiration Syndrome 

□ Mec onium- s tame d amniotic fluid (MSAF) occuis in about 15 % of deliveries 
o Not a£l neonates with MSAF develop meconium aspiration syndiome (MSA) 
o MAS occurs only in 5 % of infants with. MS AT 
Pathophysiology 

1. Factors that promote the passage of meconium in utero include the following: 

o Perinatal asphyxia 
Oligohydianmios 

c. Maternal infection/ch nn o ar mi i on itis 

2. Meconitunmaybe aspirated before. during, or just afterbirth 

3 . Outcome of mecomimiasphahoii: 

- Complete airways obstruction— > Patchy collapse 

- Incomplete airways obstruction — + Air happing. 

- Secondary infection & chemical pneumonitis— > Surfactant dysfimchon 

- Pulnaonaiy hypertension 
Clinical picture 

o MAS occur typically' in teraa and post-term infants 
o SEdn. nails and umbilical cord may' be meconium stained 
o Signs of severe respiratory' distress with gnmting and cyanosis 
o Bairel chest in the presence of ail 1 trapping 
o Auscultated rales and rhcnclii (in some cases) 
o May have signs of neonatal encephalopathy 
Chest radio graph 


• Hyperinflated chest with patchy consolidations and collapse (A) 

* May be air leal: e.g. pneumothorax (B) . pneumopericardium (C) 
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Management 

A, management of meconium stained baby in the delivery room 


No 

- Baby is flaccid 

- Apneic 

- Bradvcardic 


Vigorous active neonate 

- Breathing ''crying 

- HR > 1 CM) 'minutes 

- Good tone 


Yes 



o No initial respiratory stimulation 
:■ No bag and mast validation 


: Rapid and brief Qro liypopharyngeal 
suction to improve visualization of vocal 
cord 

o Iniinediate laryngeoscopy and tracheal 
suction through EET with ambient 
oxygen all through die procedure 


u 

q Ihrorough oropharyngeal 
suctioning with wide bore catheter 
o Provide warmth 
o Sniffing position 
c Supplemental 0: as needed 
c Nasal and gastric suctioning of 
amniotic fluid 


Routine restoration 
as needed 

B. Treatment of MAS 

* Respiratory support in MCI! as before 

* Consider early mec turn cal ventilation (high oxygen, high rate, long 
expiratory tune ..low pressures, use sedation) 

* Antibiotics 

* Surfactant 

* High frequency ventilation for severe MAS 
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Neonatal Cyanosis 

Definition 

- Bluish discoloration of skin and mucus membranes due to presence of more 
than 5 gm-'dl reduced hemoglobin in capillary blood 
Causes 

1. Peripheral: with e.g. shock, hypothermia and acrocyanosis 

2. Central 

A. Pulmonary e.g. 

o Severe BDS 
o Severe MAS 

a Congenital diaphragmatic hernia 

B. Cardiac 

Congenital cyanotic hear! diseases (CCHD) e.g. 
o Transposition of great arteries 
a Tricuspid atresia 
o Tetralogy 7 of Fallot 

o Total anomalous pulmonary venous return 

C. Hematologic 

o Polycyfhaemia 

•o Met liemo a 1 ob inemi a ( c ongenital or acquired) 

Differential diagnosis 

1 . Cardiac causes — > Emergency echocardio graphs - 

2. Hyperopia test 

Differentiate between pulmonary & cardiac causes of cyanosis if 
emergency Echo is not readily available 

* Perform arterial bloc d gases in room oxygen then give 1 00 s o O; and 
perform arterial blood gases again 

* If PaO; become > 150 mmH g after 100% O; — '? pulmonary cause of 

•cyanosis. 

* If PaO; remain below 1 DO mmH g despite 100% — > cardiac cause 

of cyanosis; These patients should receive PGF1 infusion to maintain 
ductus artenousus patent. 

3. Blood examination — > for polycythemia & methemoglobinemia 
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Neonatal Apnea 

Definition 

o Pauses in breathing for > 15 seconds 

o Apnea > 20 second is associated with bradyc ardia and desaturation 

1. Apnea of prematurity: causes 

- Central (40%) : due to immaturity of respiratory centers 

- Obstructive (10%) : upper air way obstruction e.g. neck flexion 

- Mixed (50%) 

2 . Systemic diseases 

- Sepsis 

- GORD 

- Anemia .'polycythemia 

- Infra ventricular hemorrhage (EVH) 

- Electrolyte disturbances ■'hypoglycemia 

- Hypothermia 

- Drugs e g sedation, prostaglandins 

— Disorders e.g. EDS, PDA NEC, Pierre - Robin sequence 
Treatment 

□ Investigate and treat any possible underlying cause e.g. 

- Full sepsis screen and start broad spectrum antibiotics 

- GORD : ensure connect NG tube position, positioning the baby with 
head up tilt, prone or lateral, reduce feed volume and increase 
frequency, feed thickener and anti GGR medications 

o Cardin respiratory' monitoring 

o Apnea chart to document frequency and seventy of apnea . 
o Interventions for apnea with bradycardia and deaaturations : 

* Tactile stimulation 

* Supplemental oxygen 

* Gentile oral suction 

* Positioning: to avoid extteme flexion or extension of the neck 

* Respiratory stimulants: started in the l 1 " few days of life for those <30 wks 

- Ammophylhne 

- Caffeine citrate 

* BiFAPfBiphasie Positive Airway Pressure) or SiPAP(Synchrouized 

Positive Airway Pressure) 

* Me chani cal ventilation if drugs fad 
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CoselS 


S-elf ii^e^iaeiit quiz 


Tit; is a 29 week baby is brought to the neonatal unit. He to bom in. good condition 
lecpinizg miriiri? ' resuicitaticin and is put or. to esssI CPAP iz 25 % oxygen. Over due next 
four toi.ii:. hi: condition deteiioiztes. Oxygen requirement in-cresses. There is obvious 
recession and he is having recurrent apneas. A capillary gas- at this point shows mixed 
acidosis 


a. What it the mest likely diagnosis? 

b, What are the 3 appropriate actions 
you should consider? 

■c. What doe: hit ch e:t n ray show? 



Cate 1 7 

A 3 -day-old. 790-g female infant tad been ventilated for respiratory 
■distress syndrome and was being weaned effectively from the ventilator. Today she 
is noted to have an aonve preccadium. bounding pulses, and hypoxia with 
hypercaitia. 

a. What are the 2 most important inve stigotious nr gently needed? 

b, What are the 3 most important differential diagnoses? 


Case 13 

A terns 3500 -e female delivered by cesarean section develops a respiratory rate of 70 
breaths mir and e^puatory grunting at 1 hour of life. She has good tone, good color, and a 
strang suck. 

a. What is the most likely diagnosis? 

b, What are the 3 most important actions you should do? 

Case 19 

A girl is bora via cesarean section to a 34-ysai-old mother whose pregnancy was 
complicated by hypertension and a sncamaJ fetal heart momtoting (caidiotocograurCTG). 
At delivery she is covered in thick, green meco-nrum and is limp, apueic. and bradycardia 
What is the appropriate acnon plan? 
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1 Postmanne (post terai) : Ir.ib.nt bom ■ 42 weeks gestations : e gardlgss to his weight 

* Small for date (small for gestational age or mtra uterine growth retardation) 
Infant with birth weight < 10^ percentile of expected from his gestational age. 

* Appropriate for date: 

Infant with birth weight between ID 1 * 1 and Si) 1 * 1 percentile of expected from his 
gestational age. 

* Large for date (Large for gestational age; macrosonna): 

Infant with birth weight > 90^ percentile of expected from his gestational age. 
Low Birth Weight infants tf PAY' 1 ) 

* Any newborn with birth weight les s than 2 . 5 Kg 

» Includes: - Premature & Small for Ge stational Age 

* If birth weight < 1500 grams it is Very Low Birth Weight (VLBW) 

* If birth weight < 1000 grams it is Extremely Low Birth Weight (ELBW) 
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Small for gestational age (SGA) 

Alternative Names: 

IUGR (Intra lifeline growth resnictioii or Intra uterine growth retardation) 
Infant with tilth weight < 1 0* percentile of expected from his gestational age 
Causes 


Fetal causes 

Maternal causes 

- Onset usually in the l ;r trimester 

- Usually svnimetnc IUGR iweiaht, 
length and head are all IQ 8 * 1 cendle 

- Fetal anomalies common 

- Onset usually in the 2 nd -3 rd trimester 

- Usually asymmetric IUGR (Hoad sparing':' 

- Fetal anomalies less frequent 

- Congenital infections. 

- Chromosomal disorders 

- Multiple congenital anomalies 

- Maternal malnutrition and poor lieal t±i 

- Placental insufficiency 

- Maternal smoking or druzs 


Clinical Featur es 

o Alert, active& hungry unlike the hypo activity of premature 
o Go od c lying and sodding power 

o Low weight (Head may appeal' large relative to the body) 
o Loose, dry. scaling skinl with little subcutaneous fat 
g Little muscle mass in the limbs and trunk 
c liable to intrautesine distress — * Meconium staining 
Complications 

c Perinatal asphyxia 
g Meconium aspiration 
o Pulmonary hemorrhage 

o Hypoglycemia, hypocalcemia and hypothermia 
o Polycythemia and hyper bilnubinemia 
Management 

Antenati! (if IUGR suspected) 

■ Repeat fetal ultrasound assessments as often as 1-2 times per week 

■ Doppler blood flow studies (umbilical artery, umbilical vein, fetal aorta and 
cerebral arteries) 

■ Assessment of anmiotic fluid volume (amniotic fluid index) 

■ Cardiotocograin (CTG) assessment: may be daily 
NntaL Postnatal 

1 . Consider early delivery based on the above assessments and gestation 

2. Consider antenatal steroids 

3. Expert resuscitation as per neonatal life support guidelines 

4. Neonatal care as be foie 

5. Encourage Early and Sequent feeding 

6. Anticipate and manage hypoglycemia, hypocalcemia and polycythemia 
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Prematurity 

Features of preterm babv 

1. Clinical picture of preterm 

c Birth weight: < 2.5kg (except infant of diabetic mother), 
c Bitlh length: < 47 cm (except infant of diabetic mother), 
o Head cncumference: < 33 cm. 
c Cheat cncumference: < 30 cm 
c Scalp hail" fine and woolly, 
o Skin: 

- T hin p in It shiny, with little subcutaneous fat 

- Covered with lanugo hair(fine hair present on infants of 24 to 32 weeks' 
gestation). 

o Kails: Don’t reach the finger tips. 

2 , Physical appearance: help in assessing gestational age: 
o Ear — > shapeless and soft (immafute ear cartilage). 

o Breast nodule — > < 3mm diameter (or even No breast tissue palpable), 
o External genitalia — > Female: prominent clitoris., labia rnajora widely 

separated., labia minora protruding 
— > Male: scrotum smooth, no testes in scrotum 
o Sole cieases — > don't reach beyond the anterior 273 rd of sole (or even 
absent). 

3, Physiologic al features 

o Activity: Weak crying and activity, hypotonic with frog leg posture, 
o Hearing 

c Startles to loud noise 
o Cry: Faint 

c Suc king and swallowing: uncoordinated 
o Physio logical j aundice : 

- Delayed (after the 3^ day) 

- Prolonged (for 2 weeks) 

- Deeper (up to 15 mg/dl). 

4. Gro\nh 

c Preterm infants, have rapid growth. 

c Preterm infants at 2S weeks' gestation double their birth weight in 6 weeks 
and treble it in 12 weeks 
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Complications of ptema unity 

Respiratory 


Proble in 

Etiology 

g Respir atory distress syndrome 

- Surfactant deficiency 

c Apnea of prematurity 

- Immature respiratory centre 

- Weak chest wall Pliable 

c Air leaks e.g. pneucnthorax 

- Positive pressure ventilation 

c Aspiration syndromes 

- Hypoactive aas and cottsh reflexes 

o Bronchopulmonary dysplasia 

- Pro] onae d ox y pen ther a p y 1 ventilation 


Cardiovascular 


Problem 

Etiology 

o Patent ductus arteriosus 

- Fluid overload 

o Heart failtire 

- Fluid overload 

- PDA 

o Hypotension 

- Impaired water and electrolytes 
regulation 


Neurologic 


Proble in 

Etiolojy 

g Kemicteius 

- Immature blood brain barrier 

o Intraventricular hemorrhage 

- Fragile .pressure passive cerebral 
bloodvessels 

- Fluctuations in blood pressure 

g Hypoxic-ischaemic 
encephalopathy 

- Many risk factors 

c- Retinopathy of prematurity' 

- See later 

o Sensineural deafne is 

- Late sequel to perinatal asphyxia 


Hematologic 


Problem 

Etiology 

g Anemias 

- Frequent sampling 

- Defective stores e.g. iromfolic, . . . 

c- C oagulopathy /DIC 

- Defective coagulation factors 


Castro intestinal 


Problem 

Etiolojv 

g NEC 

- See before 

c Gastro oesphageal reflux. 

- Weak cardia . 1 sastnc capacity and 

disease(GORD} 

hyperactive pyionc muscles 

c Poor weiaht sain 

L 1 

- Poor suckling, swallowing and 


digestion and absorption 
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Nutritional 


Problem 

Eriologv 

c Osteopenia of prematurity 

- Phosphate deficiency 

o Rickets 

- Vitamin D and calcium deficiency 

o M ahmttition 

- High growth rate 

- Poor suckling, swallowing and 
digestion and absorption 

- Little subcutaneous fat 

Renal 


Problem 

Etiology 

o More prone to 

- Dehydration 

- Metabolic acidosis 

- Immature reual functions : 

- v capacity of urine 
concentration 

- v capacity of acid formation 

Metabolic 


Problem 

Etiology 

o More prone to 

- Hypoglycemia 

- Jaundice 

- Little glycogen stores 

- 1mm ature hepatic enzwes 

Immunologic 


Problem 

Etiology 

□ M ore prone to 

- Neonatal sepsis 

- Neonatal meningitis 

- Deficient humoral & cellular 
immunity 

- Decreased transplacental 
antibodies 

- Deficient physical barriers 

- Invasive techniques as exchange 
transfusion catheterization 
intubation 


Problem 

Etiology 

o Hypothermia 

- Little subcutaneous fat 

- Immature hear re tuilatina center 

- Large surface area relative to 
weidit excess heat loss 
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Management of prematuritySGA 



Prenatal management 

o Induction of fetal lung maturity by prenatal steroids for VLBW and FT ~R W 
o C onsider prenatal transfer to a higher center 

Delivery room management 
Resnsdta dou 

o Resuscitate as usual very gently (see before) 
o Keep' dry and warm; plastic bags may be used 
o Consider nasal CPAP very early 
o Consider IT tube insertion if <28 weeks (oral distance = 6— (wt in kg) 
o Give surfactant if 

- Intubation was requir ed in resuscitation 

- Preterm require > 40% oxygen to keep saturation >90% for 15-30 minutes 

MCI" management 
Initial 

0 Venous access (UVC).and arterial line 
0 Start glucose infusion 
0 Give vitamin K 0.5 mg EM or IV 
0 Start empric antibiotics after cultures and swabs 
0 Respiratory suppoil : Early CPAP. surfactant and JjC 
respiratoiy monitoring 
0 Circulation support 
Further care 

1. Thermoregulation and skin care 

2. Fluids balance 

Amount 

- On die l :t day of life. 60-SQmLtg (90 mlkg if VLB W) 

- Advance by' 20 ml kg per day to a maximum of 1 50- 1 SO ml kg per day. 

- Adjust up and down according to tiie infant's clinical condition, plasma 
sodium, urine output(uoimal=l-5ml fcg'hour) and daily weight change 

Typo 

- Dextrose 10% (or 5% in ELBW) 

- Check electrolytes and calcium at 12-24 hours of age 

- Electrolytes added after 24 horns of age. when urine output is adequate 

- Basal needs are sodium is 2-3 rnEq/kg-'d. potassium 1-2 mEq-kg-'d and 
calc ium 45 mg kg d (elemental calcium). 
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3. Nutrition 

A. Total Parenteral Nutrition (TEN) 

• IV. o dniioi j ti' Lit i o q of all nutrients (feta, carbohydrates, proteins, 
vitamins and minerals) necessary for metabolic requirements and 
growth while awaiting attainment of adequate enteral intake 

• Given via peripheral vein. UVC or peripherally inserted central 
catheter(PICC) 

• Calories 

- Start with 50 kal/kg/day 

- Increase slowly to 90-1 00 kal/lqg/ day by day 5 — 7 of life 

- Energy targets (kcaL^/dqy }:\ 20 for premature . 140 for IUGR 

And 1 00 m term infants <Conc he pediatrici) 


* Macronntnente 



Glucose 

Pi-otieiii 

Lipid 

Start 

4-d ore "kg llilo 

1 gnikg day 

0.5 gm kg'day 

Start day 

1 1 day 

l u day 

2 ml day 

Advance by 

0.5-1 mgkgnun 

1 gmkg -day 

GJ gmkg' day 

tVl mmum 

12 mg kg orio 

3.5 gur kg day 

5 gm'k g day 

M&nifD’HLE 

Blood glucose 

BEood urea mtrogen 

Serum triglyceride:; 

Calori c share 

50 % 

10% 

40% 

Preparation 

D5% for 1kg 

ArnirwHrrm- 1 0* b 

Intralipid 10% 


D 10% for 1kg 

(1 grams 1C ml) 

(lgiam 19ml) 


GBUcentrahons 


InVjlipLd 20% 


12.5% Line PICC 


(2giam 10ml) 


• Micro nutrients 

- Water soluble vitamins (Soluvit) 

- Lipid soluble vitamins (Vitaliprd 4mltg day added to mtralipid) 

- Phosphate(Glycophos) 

- Trace elements 
E. Enteral feeding 

■d Avoid in 

* Babies on pnessors e.g. Dopamine 

■ Hemodynamic ally significant PDA requiring indometliacm or 
ibuprofeu or surgical closure 

■ Sepsis-suspected sepsis 

■ Abnormal GET examination or large/ green residuals 
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o Enteral feed choice 

■ Mother’s Breast milk plus fortifiers or premature foimula 
o Route 

■ Nasogastric tube(NGT) until 35-3 6 weeks of age 

■ large preterm >3 5 weeks c an be fed by suckling 
c Plan 

* Trophic feeding ( mini-mat enteral feeding) 

- Started at 4S hours for 3 days 

- Amount: 1 mL q 2- 4 hrs 

- Precautions: 

a) Feeds should be stopped only if theie are signs of 
intolerance ; abdominal distension, significant vomiting, 
bilious aspirates or if NEC is suspected. 

b) Recommence after 4-6 hrs as symptoms resolve 
“ Nutritional feeding 

- Stalled on day 5 or at 48 hours for stable babies > 1kg 
(When it is clear that minimal enteral feeds are tolerated) 

- Amount : 1 - 2mL q 3 hrs 

- Feeding advance: ImL q S his 

C. Nutritional supplements (mainly for those bom at <34 wfcs gestation) 
o Multivit amin drops 

- Stalled by 2 weeks of age (or at start of enteral feeds if Later) 

- Orally, once daily for up to lyr 

- Vitamin D 1000 ELT'day. Folic acid I mg.’day, Vit E 6-8 IU/day 
o Eon 

— Begin by 2-4 weeks of life when enter al feedings are tolerated 
— Dose 2-4 mg eSementa! iron kg day until 6 months corrected age 

4. Identify and treat complications e.g. 

a. Episodes of apnea and bradycardia and tie saturation 

o Exclude an underlying cause, 
o Caffeine citrate 
o CPAP is often necessaiy 

b. Intraventricular hemorrhage 

o Usually occur within the fu st 72 hours of life 
o Common in those with perinatal asphyxia and severe RDS 
o Mana cement (see before) 
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c . Patent Ductus Arteriosus (PDA) 

o May be asymptomatic 
o May cause 

- Apnea and bradycardia 

- In cieased oxygen requirement 

- Difficulty in weaning the infant from artificial ventilation 

- Bounding pulse . basal systolic murmur and heart failure 

- Echocardiography is diagnostic 
o Management (for symptomatic infant) 

- Avoided by careful fluid balance 

- Restrict current rY fluids 

- Pharmacologic closure with indometliacm or ibuprofen 

- Surgical ligation if pharmacologic closure fail 

d, Refmoparhy of prematurity (Keti o-lemtal fibroplasia) 

Defahtiori 

o Retinal vascular proliferation which may progress to retina! detachment. 

fibrosis and even blindness 
Risk factors- 

g All babies < 1 500 g birth weight or - < J 2 weeks 1 gestational age 
c Exposed to uncontrolled high concentrations of oxygen (controversial) 
f!1 in i call y 


Preventive 

- Screening of babies at risk is before discharge, and at 3 months of age 

- Lowest Oj for the least duration if CL therapy r is mdicated (controversial) 
Curative 

- Laser therapy 

- Follow up the affected babies at 6 months intervals 


Management 


c No warning signs, so 
screening of babies at list 
is mandatory 
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e. Bronchopulmonary dysplasia 1 BPD 1 C hronic Lung Disease 

* In fail Tv who are oxygen dependent at a post-menstrual age of 36 weeks 

* Lung damage is due to pressure and volume tr auma from artificial 
ventilation, oxygen toxicity and infection. 

* Chest X-ray : shows widespread areas of opacification. sometimes with 
cystic changes 

* These babies are mo-re susceptible to recurrent wheezing, severe 
bronchiolitis and chest infections 

f. XeuiodevelopineiiTal pro hie ids 
H igh incidence of 

e Cerebral palsy 
e Delayed language development 
c Sensorineural healing loss and visual impairment. 

Discharge from incubator 

a. Criteria for discharge 

* Infant > 1 300 grams with good suckling. 

* Adequate oral feeding ( can tolerate 150 mhkg per day) 

* Maintain his temperature outside the incubator 

* Normal vital data outside the incubator. 

* No critical illness nor abnormal lab findings 

* Infants with mild BPD may be discharged home on home oxygen 
therapy with nasal cannula 

b„ Make notes for 

* Clinical examination with discharge weight and head circumference 
Discharge summaiy and discharge medications prescribed 

c, Instructions to the parents: 

* Keep infant away from infection : minimize handling and over crowding 

* Schedule for feeding 

«• Schedule follow up visits to monitor growth, feeding and 

neurodevelopment and vaccination {according to chronologic age ) 

* Advice given to parents regarding how and when to seek medical advice 

d. Some babies require arrangements for: 

* Hearing screening 

* Screening for retinopathy of prematurity 

* Hip ultrasound e.g. if family history' of developmental hip dy r splasia or 
breech delivery (usually' done at 4 weeks of age) 
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PostmaluriTy 

Definition 

Infant bom after 42 completed weeks of gestation, as calculated fi'orn the mother's 

last menstrual period, regardless of weight at birth 

Causes 

- Unknown in most cases. 

- High incidence with triscrmes or anencephaiy. 

Features 

(Most features are due to placental insufficiency) 
o F ace : opened eye and oleit baby 

o Skin :: pale, wrinkled, peeling, no lanugo hair ± meconnim staining, 

o Nails : long nails, 
o Weight : average or decreased 
o Normal length and head circumference 



Complications 

* Perinatal asphyxia ± Meconium aspiration syndrome 
» Hypoglycaemia (depleted glycogen stores). 

* Polycythuemia 
■ Hypocalcaemia. 

* Persistent pulmonaiy hypertension 
Prognosis 

When delivery is delayed 3 wk or more beyond term. mortality is significantly 
increased: approximately 3 folds as for full term 
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>"eo uaul Hypoglycemia 

Definition 

* la neonates; there is no consensus about blood glucose level below which 
hypoglycemia is defined 

* Practical definitions (not evidence based) 

- In the first 24 hours: blood glucose < 40 mg/dl ( 2.2 minoLl) 

- Above 24 hours, after birth blood glucose < 45 mg/dl (2.5 mmol' * 1 2 3 4 * * 1) 

* WHO recommends keeping blood glucose > 47 mg/dl (2. 6 mmol/I) 

(Neonatal Ecergacdes. Hrrcond Unswasuy. 201CO 

RjskfacmrsfbHt^^ 

1. Increased demand or decreased supply 

o Small for gestational age 
o Pieteim 
o Perinatal asphyxia 
o Polycythemia 
o Hypothermia 
o Neonatal sepsis 

2. Hypeidnsuliuism eg. 

c Large for gestational age e.g. Infant of diabetic mother 
c Hemolytic disease of newborn 
o Beckwith Wiedemann syndrome 

3. EudociiiiLopatlLy 

o Growth hormone deficiency 
c Congenital adrenal hyperplasia 

4. Inborn errors of metabolism 

o Glycogen storage disease 
o Galactosemia 
o Organic academia 
o Fatty acid oxidation defects 
Clinical Picture 

1. Asymptomatic: common presentation 

2. Symptomatic: 


- Jitteriness 

- Apneic episodes 

- Tachypnea 

- Lethargy or floppiness, poor feeding 

- Pallor 

- Cyanosis 

- Weak or high-pitched cry 7 

- Convulsions or eye-rolling 
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Management 

Routine screening and monitoring of blood glucose is recommended only for 
infants who hove risk factors or who ho tie clinical manifestations 

1. Asymptomatic high list babies 

* Keep warm 

* Peed early (within 1 hour of birth ) and if enteral feeding contraindicated 
start glucose 10% (D1 Q%)miusicri 

* Glue ose screening 30 minutes after the first feed 

* If low despite feeding, give 1310% bolus of 2-4 ml /kg IV 

* Monitor blood glucose before 2 nd .3 ri - .4 1 * 1 feeds and until at least 2 
consecutive normal blood glucose 

* If the baby is already on IYF. ensure that glucose intake is appropriate 

Glucose intake (mg , 'kg. , 'mm) = fluid rate (mL/hr) ■■ *b glucose 6 weight (kg: 

■ In term = 3 -5 mg ligrom 

■ In preterm = 4-6 egie'1s.e ihit* 

■ In SGA = 6-S mg Ig m in 

2 . Symptomatic 

* Immediate D10% bolus 2- 4mikg followed by cmdnuous D 1 0% IV infusion 

* If hypoglycemia persists: ? glucose infusion rate steadily up to 10-12 mg kg min 

* If hypoglycemia persists : a dd hydrocortisone 2 .5 cog kg bhourly 

* Monitor blood glucose frequently mitii stable 

I 

A. Blood glucose stable >50mg'dl for 24 hours 

* Withdraw hydrocortisone- slowly 

* Taper die infusion gradually and advance feeding 

B. Consider hspeimsulimsm if glucose infusion rate > 12 mg^kg/min 
: Workup include: Hypoketobc hypoglycemia with increased c pep ode 
: Drug options: Glucagon JDiazoxrde. Somatostatin analogue 

C. Persistent hypoglycemia 

* Investigate for endeennopathy 

* Investigate for mbom errors of metabolism 

N.B: - Blood glucose results <40 mg dl should be confirmed in the laboratory 
- Dextrose concentration 1 2.5'% should be given via a central venous line 
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Infant of diabetic mother 

Definition 

■ Neonate bom to diabetic mother (Frank or gestational diabetes mellitus). 
Features 

* Commonly delivered preterm with * birth weight (Large for gestational age) 

* Fhimp with puffy plethoric facies 
\Miv? 

Maternal hyperglycemia — > fetal 
hyperglycemia — * increase fetal hepatic 
glucose uptake, glycogen synthesis & 
enhance lipogenesis & protein synthesis — > 
macrosomia (increased growth of all 
organs except for the brain) 

Common problems 

2. Metabolic 

o Hypoglycemia (m 25 %) due to: Maternal hyperglycemia — > fetal 
hyperglycemia — > increased fetal insulin production. After birth —> 
interrupticm of high maternal ghicose to the neonate while 
hypennailmeima. is going on — > hypoglycemia (usually marked after 1-3 
houis postnatal) 

c Hypocalcaemia &. hypomagnesemia due to: transient hypoparathyTordism 
o Hyperbiliiunbinaemia due to: polycythaemia and reduced EBCs life span 
{Both hypoglycemia and hypocalcaemia ^itteriness and seizures) 

3. Respiratory 

c Respiratory' distress syndrome 
o Transient tachypnea of newborn 

4. Hyper insulin? mic features 

o Macrosomia may predisp ose to difficult labor & birth injury 
o Transient hypertrophic cardiomyopathy 
o Visceromegaly 

o Polycythemia (Renal vein thrombosis is common) 

4. Congenital anomalies (are 3 fold common, especially'} 
c Congenital heart diseases 
c Sacral agenesis 
o Left microcolon 
c Neural tube defects 
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Management 

* Proper control of maternal diabetes and follow guidelines for preterm delivery 

* Natal and postnatal 

■ Delivery room and NICU care 

* Treatment u f hyp o give emia 

- Encourage early feeding 

- Monitor blood glucose before every feed 

- Manage hypoglycemia as before 

■ Observe for and manage complications 

- Polycythemia ( hydration . partial exchange) 

- Jaundice (phototherapy'} 

- Echocardiography if heart murmurs or other signs suggesting 
congenital heart or cardiomyopathy 

* Discharge if no hypoglycemia for 24—45 hours on enteral feeds only and no 
other complication 
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Oesophageal a tresiti Trachea Oesophageal Fistula 


Definition 

o Congenitally in tempted esophagus 

o One or more fistulae may be present between tlie malformed esophagus and 
the trachea. 



Incidence 

o 1:3500 live tilths 

o- More than half will have additional nialfonmtions 
History 

Antenatal ultrasound sometimes show's 
a Polyhydramnios 
o Ab sent stomach bubble 
o Associated congenital anomalies 

■u 

C linical features 

o Excessive pro duction of frothy saliva 

e Episodes of chocking and cyanosis- exacerbated with adepts at feeding 
c Failure to pass naso gastric tube 
Investigations 

c Chest x ray with liaso gastric kibe in situ reveals tip of tube in the 
oesophageal pouch ; presence of gas in stomach indicate a fistula 
o Baiium swallow can detect H type (avoided in atresia; risk of aspiration ! !} 
o Search for other anomalies by Echo , renal ultrasound .spine x ray 
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Plain m ray chest shows Barium Swallow shows Barium swallow 

curling up of the NGT in barium filled esophageal shows H shaped 

the oesophgeal pouch pouch TOE 

Management 

* Nurse head up and prone 

* Pass a laige bore tube and keep on low r level suction to prevent aspiration of 
secretions 


■ Transfer to a surgical center' when stable for repair 


Duodenal atresia 

Definiidoii 

Congenital disccntmuity of the duodenum usually in the legion of die ampulla of 
Vater that leads to bowel obstruction 
Incidence 

Down syndrome (30%), prematurity and malrotation 
Oinical features 

o Antenatal history' of polyhydramnios 
o Bilious vomiting within hours of birth 
o Distended stomach 

o Delayed passage of and small amounts of meconium 
Investigations 

o Abdominal x ray : double bubble sign of distended 
o stomach and duodenum 
o Blood : electrolytes, glucose and blood gases 
Treatment 

* Stop enteral feeding, start IVT, and insert nasogastric tube on flee drainage 

* Correct electrolyte and add base disturbance! 

* Transfer to a surgical center when stab Se for repair 



■ 
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Benign Neonatal skin disorder's 

Criteria 

* Etiology la unknown in most of them 

* Require no treatment 

* Fade spontaneously 


1. Erythema tosicum neonatorum 
c Benign. self-limited. asymptomatic disorder 
o Lesions usually begin 24 lo 48. hour-, after birth 
o Intense erythema with a central papule or pustule 
that resembles a flea bite 

o The eruption fades spontaneously within 5 lo 7 days. 
No treatment is necessary 


2. Transient Neonatal Pustular Melanosis 
o Presents at btilJi with I- to 2 -mm steiile 
vesiculopustules or ruptured pustules 
o Disappear in 24 to 4S hours, leaving pigmented 
macules with a collarette of scale 



3, XeonaraS acne 

o Multiple. 1- 2-cm .yellomsh-white papules 
o Usually located over the nose and cheeks of fall-term infants 
c It represents a normal physiologic response to maternal androgenic 
stimulation of sebaceous gland growth 
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4. Cuds Mannorata 

o- Transient, oeflike. reddish-blue mottling 
of the skin caused by variable vascular 
constriction and dilatation 
o It is a noiinal response to chilling, and on 
leg mrang normal skin color returns 



Mongolian spots 

o Flat, slare-erav to bluish -black poorly 
circumscribed macules, 
o They ar e located roost c ommonly over 
the hmibosacr.il aiea and buttocks 
o More in dark skinned infants 
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Diaper Dermatitis 

1. Irritant Dinner Dermatinis 

c Hie diaper me a is bathed in mine and stool 
and occluded by plastic diaper covers 
o Failure to change diapers frequently 
provides time for fecal bacteria to form 
ammo nia by splitting the urea in mine 
g Erythema: scaling: and. at times, maceration 

are usually confined to the convex surfaces of the perineum, lower 
abdomen, buttocks, and proximal thighs.. sparing inieitriginous areas 
Treatment 

- Frequent diaper' changes and gentle cleansing 

- Lubricants and barrier pastes 

- A short cour se of low-potency steroids may hasten resolution 



2. Candidal Diaper Dermatitis 

o A common sequela of oral or parenteral antibiotic therapy 
o Bright red eruption with shatpi 
border's and pinpoint satellite 
papules and pustules 
o Interthginous areas are 
involved 

o May be with oral thrush 
Treatment 

- Topical antifungal therapy 

- The occasional resistant case may require a brief course of oral medication. 


fl 

r . ^ 


e 


3. Staphylococcal Draper Dermatitis 
o Thin- walled pustules on an 
erythematous base 

o Typically, these rupture rapidly and 
dry. producing a coliaretre of 
scaling around the denuded red base 
Treatment 

- Oral and topical antibiotics 
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Ex mini min on of newborn 


Quick examination 
^'aiue: defect hfe threatening insults 

* Apgar scoring => (done at 1, 5 mumtes; at 5 minutes is more important). 
» Normal newborn is conscious, active, alert 

■ Color 

o Normal newborn is pinkish in color, 
o Abnormal appearance of the newborn may be: 

- Pallor 

- Plethora 
— Cyanosis 

- Jaundice 

■ Vital signs 

o Heart rate (120 -140 beat'mmute) 

- < SO — > Bradycardia 

- > ISO —? tachycardia 

o Respiratory rate (~ 40 .''minute) 

- > 60 — + tachypriea £RD) 
q Temperature (36 — 37. 5“C) 

- < 3 5J — ^ hypotheimia 

o Mean blood pressure (should equal gestational age in weeks) 

• After the end of quick ex amina tion the newborn will be considered as 

o Normal — + Proceed to other lines of examination 

o Abnormal — > Admit e.g. to MCU 

Derailed examination 

Measurements 
o Weight 
o Length 

o Head circumference 
Regional examination 
a- Head 

- Anomalies / dysmoiphism 

- Birth trauma 

- Fontanels 
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- Congenital cataract / subcoiy mictivai hemorrhage 

- Oral moniliasis 


b-Neck 

o Short neck cdr webbing (Turner), 
o Goitre (enlarged thyroid), 
e- Limbs 


o Birth trauma /Malformations, 
o Developmental Hip Dysplasia (DDET) 


Risk factor; 
c Family history 
c Breech presentation 
□ Ongtydramzios 

o Cangazital myopathies and neurological diceace 
ScTHOlDg 

c Ifriik factor present and newbcm 
examination l; no miil 
c Hip ultrasound scan at 4-6- weeh^ 

: Refer to orthopedic:; ody if uluaiauud abnoiim] i 
Abnormal clinical examination include 

* Positive Ortolan :■ test (Abducting' tie femur produces a palpable chink) 

* Positive Barlow s test (femoral head pushed more away non acetabulum) 

* Asymmetric al gluteal creases 

* T uni ted hip abduction 

* Unequal leg length 

If hip enn inino tion confirmed to be Abnormal 

* Arrange for early hip nUcasoDud (Between 2- 4 week;. of life) 

* Arrange early orthooedic refaral 


UffM 


a 



d- Genitalia 

o Ambiguous genitalia 
o Undescended testis/ Hyposp adius 
e- Skin 

o Meconium Gaining skin , nails and umbilical stump 
o Edema (Hydrops fetalis), 
f- Urine and stool 

o Normal neonate should pass utme & meconium within 24 hss of birth 
Svstemic eiaminapon 

a- Cardiovascular system 

o Apex beat: Normally in Left 4 1 * 1 space at the mid clavicular line, 
o Murmur s Most of murmurs in early neonatal period are transient 
o Femoral pulsations: If absent Aortic coarctation is suspected. 
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b- Chest examination 

o Signs of respiratory distress. 
g Apnea. 

o Auscultation for wheezes, crepitations. ..... 
c- Abdominal examination 

g liver maybe palpable 2 cm in neonates 

o Check for organomegaly, ascitis, umbilicus. 

o Causes of neonatal abdominal masses e.g.: 

- Hydronephrosis. 

- Mnlticystic — dysplastic kidney. 

- Ovarian cyst. 

— Intestinal duplication. 

- Neuroblastoma. 

- Wilni’s tumor. 

o Scaphoid abdomen with severe respiratory distress strongly suspect 
congenital diaphragmatic hernia 
d- Neurological examination 
o Level consciousness, 
o Muscle tone (normally flexed all limbs). 
g Neonatal reflexes. ( tendon reflexes and primitive reflexes) 

Special examination 

1. Check for congenital anomalies e.p. 

* Cleft lip 

* Tracheo-esophageai fistula 

* Limb anomalies e.g. talipes equinus 

* Congenital heart diseases 

* Imperforate anus . 

2. Search of birth inimies e.g. 

* Cranial injuries 

* Nerve injuries 

3. Assessment of gestational age 

* From the history 7 (last menstrual period). 

* From the ultrasound exam, during pregnancy 

- Biparietal diameter 

- Femoral length 

* From phvsical and neurological assessment: New B allaid Score 
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Tlie Xew Ballard Score 

• A set of procedures developed by Dr. .Jeanne L Ballard, to determine gestational 
Age through neuromuscular and physical assessment of a newborn fetus 

• Usually done after newborn stabilization 
A. Neurormiscular maturity 
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Growth and development 

Case 1 

a. Absent both tibia! and femoral epiphysis ( i e. delayed bone age) 

b. Congenital hypothyroidism 

c. Widely open anterior fontanel and open posterior fontanel > 1 cm 
Case 2 

D 

In congenital adrenal hyperplasia, a deficiency of enzyme 21 -hydroxylase 
causes an interruption in the pathway for production of cortisol; the end 
result is hypersecretion of androgenic precursors and clinical manifestations 
of virilism and protein anabolism and these is rapid growth in stature, with 
marked acceleration of osseous maturation. The result is early closure of 
epiphyses and failure to achieve full growth 
Case 3 
B 

A normal 3 -mouth-old infant can raise his or her face 45° to 90° from the 
hoiizoutai. Not until 6 to S months of age should an infant be able to 
maintain a seated position 
Case 4 

C 

Infant feeding 

Cas^l 

a. lactose intolerance secondary to post gasfro enteritis syndrome 
Clinical pointers to diagnosis: 

- Peis is teat diarrhea 

- Peri anal soreness 

- Imtability with distended abdomen 

b. Laboratory diagnosis 

- Detect reducing substance in stool (lactose) 

- Detect acidic pH of stool (lactic acid) 

c. Use of lactose free milk for two weeks 
Case 2 

a. A humanized formula 

b. Feed at 3 hours intervals, so number of feeds about 8/24 hours 

c. Amount of nnlfc required feed 

- Age in months X 10 - 100 = 120 ml 

- Amount can be calculated by caloric method as well 
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d. Preparation of the formula (concentration of mill: given) 

i- Formula of dried powdered rmUcs: 

-&■ One measure of 4 an diluted by 30 ml boiled water e.s. Liptoinil. 

Nan. Aptamil 1 . 

-*■ One measure of S an diluted by 60 mL boiled water e.g. Similac, 

S 26. 

ii- Formula of fresh fluid anima l milk: not preferred at all before 1 year 
Case 3 

a. Cow milk protein allergy 

b. Laboratory test required 

- Occult blood in stool 

- A Skin prick test or radioallergosorbent test (RAST) 

- Therapeutic trial of milk withdrawal is more informative 

c. Use of Casein hydro lysate based formula: the best choice 
N.B 

o Most gastrointestinal manifestations resolve within several days 
o Cow's mill: in the mother's diet is the most common identifiable cause of 
food- allergic reactions in nursing, infants 
o About 50% of infants who experience proctocolitis while nursing 
improves with removal of cow's milk from the mother's diet 

QJelson textbook qf pedianics) 

Cnse_4 

1 . Lactose flee foimula 

2. Pre digested formula 

3. Phenylalanine low formula 

4. Lactose free fomiula 

5. Premature formula 


o w 
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Nutrition 

Ca^e I 

a. Probable diagnosis; Edematous PCM (mostly Kwashiorkor) 

Features suggesting diagnosis: 

- Characteristic edema 

- Muscle wasting, 

- Weight ''expected weight at 10 months between 60-SO? ii with edema 

- Skin changes over buttocks 

- Pallor: mdicating possible anemia 

- Enlarged liver 

b. see textbook 
Case 2 

a. Dietetic Marasmus 

b. Possible 4 risk factors. 

- Exclusive breast-feeding and delayed weaning 

- Insufficient breast mil: 

- Being one of twin: usually have higher growth rates 
- Low biilh weight 

Case 3 

a. 3rd degree marasmus secondary to congenital heart disease; ASD 

b. Congenital heart disease: ASD 

c. Direct your investigations to diagnose the c ongenital heart disease e.g. 

echocardiography .chest x ray and ECG 

d. Lines of treatment 

□ Consult pediatric cardiologist and nutritionist 

□ Medical 

- C outsoS heart failure (diuretics, digoxin. vasodilaters). 

- Dietetic treatment as befoie 
0 Interventional Surgical 

- ASD complicated with growth failure will usually require 
transcatheter or open Least surgical closure when the baby reaches 
suitable size for intervention 

Case 4 

a. Pickets complicated with hypocalcemia tetany 

b. See treatment of tetany 
Case 5 

ase b 
E 
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Gtnedcs 

Case 1 

a. Tuiner syndrome 

b. See textbook 

a. Down syndrome 

b. Duodenal atresia and congenital acyanotic heart disease (likely 
endocardial cushion defect or VSD) 

c. Place a nasogastric tube and start IV fluids and electrolytes 
Treatment of the congenital heart disease 

Investigate for and treat jaundice 
Surgical consult for a duo den ostomy. 

d. An echocardiogram 
A kaiyotvpe 

Cawl 

Subluxation of die atlantoaxial joint 
Cased 

- Likely diagnosis is Down syndrome complicated by acute leukemia (acute 
myeloid leukemia or acute lymphoblastic leukemia) 

- Immediate blood film with differential count for blast cells and arrange for 
bone marrow examination at the first chance 
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Diarrhea 

Case 1 

a. Diagnosis: Intussusception complicating acute gastro enteritis 

b. Investigations: 

Abdominal ultrasound is the gold standard to diagnose Intussusception 
Other important investigations: 

- Serum electrolytes 

- Blood urea nitrogen and creatinine 

- Stool culture 

- CBC 

c. Management: 

Correct liehydratiou and electrolyte disturbances 
Consult pediatric surgeon imme diately 

Case 2 

a. Severe dehydration 

b. Ins e it rV line — "Take blood sample for investigations (Electrolytes 'BUN 
CBC, Blood gases) — ^Push 20 ml leg normal saline TV and watch for 
improvement of peifusion and mental status 


Caw^ 

a. Moderate (to severe) dehydration 

b. QRS is not suitable due to repeated vomiting and being tired 

c. Amount of fluids required = 100 ml /kg 


Page 1 246 


Infection 

Case 1 

a. Pertussis ( baby was infected mo it likely from his mother) 

b. C onfir m diagnosis by nasopharyngeal swab and smear or PCR or culture 
for B. Pertussis and B. Para pertussis 

Case 2 

Typhoid fever 
Case 3 

a. Typhoid fever 

b. The important 4 lines of treatment including 

- Keep NPO. Intravenous line and intravenous fluids {correct shock 
then maintenance fluids) 

- Fresh blood transfusion 

- Ceftriaxone TV daily 

- Surgical c omul ration for possible resection of involved part 
(Don’t forget typhoid fever is a notifiable disease) 

a. Neonatal tetanus (tetanus neonatorum) 

b. Picture (a) shows Eisus Sardonicus and trismus (lock jaw) and photo(b) 
shows tonic or board like rigidity and Opisthotonus 

Case f 

If a child is unmnnunized. or immunization is incomplete for tetanus, a dose of 
the appropriate vaccine for age should be given, along with tetanus immune 
globuhn (TIG) if the wound is considered dirty. As this child is 5 years old. 
DTaP would be the best choice according to the childhood immunization 
schedule. 

Case 6 

o Intramuscular immune serum globulin can prevent measles if given 
within 6 days of exposure 
o Live vaccination is given 3 months later 
Case 7 

a. Rubella 

b. Measures for her mum include: test immediately for Rubella antibodies 

- Negative and remain negative means she escaped infection 

- Positive for Rubella Ab IgG means she is immune 

- Negative and turn up positive means she got the infection 
(Ef the mother got the infection; abortion is much better' than lYIG) 
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Ca^e 8 

a. Important 4 investigations include: 

- Viral markers to exclude other causes of hepatitis : HBY.HAV.HCV,CMV 

- Keterophile antibody teste to confirm infectious mononucleosis 

- Sepsis screen :Blood culture, throat swab 

- Prothrombin time as sesses severity of hepatitis 

b. Diagnosis: Infectious mononucleosis with EBV hepatitis 
Case 9 

a. Erythema infectiosum 

b. Parvo B 19 virus 
Case 10 

a. Varicella 

b. Varicella associated cerebellitis and cerebellar ataxia 

c. Clinical recovery is typically rapid, occurring within 24-72 hr. and is usually 
complete without treatment 

C ase II 

a. Hand Foot and Mouth disease 

b. Coxachie A virus 
C ase II 

a. Mumps complicated with mniengoencephalitis and orchitis 

b. CT scan brain and .when hemo dynamically stabilized, lumbar puncture 

c. Lumbar puncture likely shows evidence of vital meningitis 

- Inc teased pressure of cerebrospinal fluid 

- Enc teased protein 

- Normal sugar 

- Dominance of lymphocytes in die cell population 

- No bactena 
Case 13 

a. lumps c cmp lie ated with acute pancreatitis and viral my oc arditis 

b. Investigations are 

- For myocarditis : chest x ray (cardioniegaly), ECG. and 
E cho c a i d io gra phy 

- F or acute pancreatitis: serum lipase, serum calcium, lipid profile, 
abdominal ultrasound and CT 
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Neonatology 

Ca;g 1 

a. Apgar score at 1 minute 3 

b. Apgar score before 5 minutes 10 (crying baby = Apgar scone 8-10} 

Case 2 

a. Immediate first actions include: 

- Dry and wrap 

- Open airway 

- Call for help 

- Assess breathing. HR. color and tone 

b. Next steps include 

- Inflation breaths 5 at 30 cmHiQ for 2-3 seconds each to see chest rise 

- Ventilation breaths: 15 breaths over 30 seconds 

- External cardiac massage for 30 seconds 

- Reassess as before 

c. Next actions 

- Insert endotracheal tube 

- Continue ventilation and cardiac compressions 

d. Send blood for pH. blood gases, hemoglobin and glucose 

e. Adrenaline 0.1 mikg 1 : 10.000 solution 

f. Repeat adrenaline and give sodium bicarbonate and request for emergency O 
negative bleed transfusion 

g. Continue care and mechanical ventilation in NICXJ 
Case 3 

a. Fluoroscopy of the chest 

b. Phrenic nerve palsy associated with Erb’s palsy 
Case 4 

Fracture of riaht clavicle 
Case 5 

a. Adrenal hemorrhage (difficult breech delivery .and possible asphyxia at 
birth are risk factors in addition to bleeding tendency with prolonged 
FT.PTT) 

b. Emergency abdominal ultra sonography 

c. Initial 4 lines of treatment after securing ABC: 

- Fresh blood transfusion and follow up of hemoglobin 

- Fresh plasma transfusion and follow up of FT and PTT 

- Vit amin k therapy 


Page | 249 


- Phototherapy Mid follow up of TSB 

Cage 6 

a. Neonatal sepsis suggested by: 

I . Risk factors: Premature Rupture of membranes 21 hours. Maternal 
iatiap aiturn fever 3 8 . 1 C 

2. Not doing well neonate pale and mottled respiratory distress and 
lethargy 

b. Chest x ray shows nonspecific coarse opacities of both lung fields more 
on the right ( in the course of sepsis : neonatal pneumonia is suggested) 

c. Sepsis screen (discuss) .blood glucose . electrolytes and blood gases 
Case 7 

a. There is Pneumatosis-intestinalis and thickened intestinal tvail 

b. NEC 

c. Hold enteral feeds. NGT. stall TPN— obtain sepsis workup — ► empiric 
antibiotics^ surgical consult (see treatment for NEC) 

Case & 

a Congenital rubella syndrome 

b Blueberry muffin rash (see CRS) : this rash is not pathognomonic to CRS 
;it can be seen in congenital CMV infection and severe hemolytic disease 
of newborn 
Case ft 

a Physiologic jaundice exaggerated with the cephalhematoma 
b. Only phototherapy is required 
Case ID 

a. ABO incompatibility 

b. Investigations. 

- Reticulocytic count (RC) 

- Direct coombs test 

- Blood film 

- Serial assessment ofHb% : TSB and RC 

C ase II 

a. Breast milk jaundice 

b. Hold breast mill: for 24^48 hours and feed formula miltfnoav optional) 
(N.B: If there is no response and TSB continues to rise ; Chiggler Najjar 
syndrome should be considered and a therapeutic trial with oral 
phenobarbifone should be instituted) 
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Case 12 

n, Diagnosis 

- Acute bilirubin encephalopa tiryflaanic terns ) 

- Secondary to hemolytic di-iesi-ie of newborn due to ABO incompatibility 

- Risk is increased by the cephalhematoma 

b. Investigations 

- Direct Coombs test 

- Serial follow up of TSB and Hb% 

-- Fof the cephalhematoma: 

* Skull CT 
m Brain, ulna sound. 

(To rule out mtracramal hemorrhage as a c mse of seizures) 

- Sepsis workup (to rule out sepsis as a cause of not doing well newborn) 

c. Management 

- Immediate exchange transfusion 

- Extensive phototherapy during waiting for and after exchange 

- Senal follow up of TSB and Hb a □ 

- 3VIG 

Case Id 

a. The most likely diagnosis is hemorrhagic disease o f newborn due to 
vitamin K deficiency 

t The 3 most important lines of treatment 

- Parenteral vitamin K 

- Fresh plasma bans fusion 

- Fresh blood transfusion 

Case 14 

a. Swallowed maternal blood 

b. Apt test for the bloody stool 
Case 1? 

a. Severe perinatal asphyxia 

b. Clinical ( via Saruat grading). Neuro imaging and EEG 
Case Iti 

a. Respiratory distress syndrome 

b. The 3 appropriate actions 

- Intubate, ventilate and give surfactant 

- Request chest x ray 

- Give antibiotics after sepsis workup 

c. Severe RDS . white limss 
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Case 17 

a. Obtain a chest film and obtain an echocardiogram 

b, PDA pneumothorax and endottaclieal tube obstruction if intubated 
Case IS 

a. Transient tachypnea of newbora 

b. The 3 important actions: 

- Provide supplemental oxygen as needed 

- Request sepsis workup (blood and chest x ray) 

- Initiate empiric antibiotics combinations till cultures come back 
negative 

Case 19 

See your text book 


